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jg 1 ^ MSX turbo R 



Cl<7)*(±, MSX -?if s S> 1990 ¥ 11 f§^\ 1990 ¥ 12 B^-CO "MSX 
turbo R f^-^^ 'Tt'J VX" "PCM RB#=¥ 'J * 'J iSfflffi" <7) 

1.1 MSX turbo R(7)/^— F^i? 

%WA<T> 16 e-y b CPU "R800" ^©Lfc 1 ), 256 hcO/ ^ V RAM 

PgHtr'V h h Ltz MSX-DOS2 ^^Sfi^r if, M^tlS 

JgcO^ MSX turbo R 0 i cO}±@ cO^-> > CO •> X f AfifStlj: £ 3 ft o Tf> &C0#\ 

1.1.1 MSX turbo R O^mt C *l£ ! 

. Z80HjDX.±fiS^COi^iiCPU "R800" £jf ftf -5 £ t "C, ¥#J4~5j£, ft 
jz~C io fgti t'cox h°- (M MSX2+ib) o 

• MSX-DOS1 tttC, 0 MSX-DOS2 t V y 4 £^fc 0 MS- 
DOS ?>'*1--7>U%mMit7<( b 'J—*, illg^&Sr-t* 0 - ho 

• /^e 'J -v.y^-CWLt, 256 3- h c/)/ ^ > RAM ^JgiTCtett. 

• PCM coiSW /#£*lfJg ZMWmi&o #*(±^7°-> a Vgf§ £: ft o T V> MSX- 
MUSICi, fIPSff£ill>- fcfcftofc. 

1.1.2 MSX turbo R WyXfAftl 

MSX turbo R(1UT turbo R) co^— K^x Jftlig] 1.1 O t & 9„ &*co MSX 
t m t "Z80" 2$ CPU #f L < BB58 $ "R800"CPU d*£ i fit v>£ 0 H# 
I*] co, "^COMSX Clii+M n 7"ttC0 Z280 *\ B ico HD64180( E h ^ h Z80 S#| 
cOiSitCPU) £> U>" t^im^KLX, iBjhTX^-^CPU *^TL 

i o/ico/-f 0 

ciifeco^- K^x 7 officii, ^Lfjco 16 MtdEj&U CPUcoilSli 
V30(NEC **ffif§ Lfc 16 f -y h CPU) tcfrti, £ friS^^S* ROM £ AfU 

RAM tf-f Xy'fMIM^ctli, msx cofi;fcfcWfti§:ft:£i+o Si£co/-h 
*g^y n >co— S5-CU£ffl£;fL-0>& 0 turbo R co^- x7£ — B-CS¥ffi7& 
"^/Ift^ft* SltLT#^" t^Lhtib 3 )* 



1.1 MSX turbo R 0)^— KgxT 
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El 1.1: MSX turbo RWyXrASS 




turbo R <J)'^ — t.7 

V9958 <& matter* ft 

TC9769(Z80) iCOfc 

ij ^-jj?- K MIX coai 



'n- ^xTSt^ & 7 <3>Lf¥L < mm LTV> < fc, *1\ "TC9769" 
(i, S##V&*t St & fc m^M<7) CMOS-LSI(igmft <T)T''J 9 tv LSI co-It) o 
-flfcic "MSX-Engine" fcnfttftS, Z80 E#| CPU t , PSG 2? < tf 

LSI Lv>„ -^^cOft'T- "Z80" i:^7*ie* s 'aiT#/i±#'^(i, CLc0f--y-7° 

^cOTcO "273" li, 7° 'j >^-^$iJ»-t-i>/i*^^~X^-'y7r-, "OPLL" (±FM 
#88, "FDC" (i7D . y ti-fV X7 ^ > h n-^-^C t^'„ £ £ "SRAM" i v -> 

£ CO SRAM h^SXIn^»gfl : tC'5^T(i, -> a vMti-sTv^. 

fc-I^-t*, R800 t ^ 4 > RAM (4, S1990 £ tfc LT, (HTttJfct'HR) 
ico^^'oTi^, tzttit, R800 **VDP*t|f^1-5i:|!^^i±, S1990**#^ 
£*p$fcU § fefci&gtwJiStT R800 i:>)x-{ r-{f^§-£&oT{i^-<0;M 5 
Z80cO^cO^-f 5 ^"{c^-b-tfr&IAfWf&To jit, Z80 j8M ^ > RAM £f£ 
•?fc£l±, S1990 t RSOO^-^^fbllt, / * 'J — ?-y \£>^t9SMtlhlftfo 
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miM MSX turbo R 



turboR^\ Z.7 LtzmWjffitiZ^Z^tzm&li, -f^TfiMSf)^- K^xT^ 

m^iTi:, turbo R<OiJS,^&li^^f>(tn.i: > ^^I^SPSiSii^S^iS 
^l^^iO^t^b^Jtlf^o S1990(±160 b°>c^77 y h^^y^-^T", # 

lot, L*»U MSX<7)#- h >J -y H29r«>&££*6« iil*»A>fcMSX 

1.1.3 IU#> r & CPUtfHJJiJffa. 

f ^ ^ -<7) MSX2 v-> J<\ HC-90 t HC-95 Tii, 2 ®3g<7) CPU £ X yf ? 
f Dfi.TffioTV^. t C^*nurboR-C(i, JffflfcBflfS? flfc LSI"S1990" tj* 
xX-fA^S&l'&Wi?, «ii**AoT7°D^'7A**l(lv-.T^2.#'t , T*6, CPU £ 

CKTVn- K^x7^^^!fT'\ f*E^W MSX fflV7 h 7 x7(i Z80 KT\ turbo 

$tz, /n- K^iTOffiS^H^T, t£*WMSX&£>{* Z80 turbo 
R &f>(±' R800 £S^J: 7 fr, MSX2 / turbo RftfflV 7 h ? x7 -1 1 

1.1.4 ftT MSX turbo R (7) ROM flMSc 

turbo R (Cli^ < <7) ROM jPflftSft/T^Stt-f tdiitlZ, & tz £ M It T * S t 
ROM <0»3&*iS^{w^!3rv^ -£<7)3Ifi#\ S1990 IfftU i] ROM $iJMIitg£: 0 

MSX2+(cii, 0 1.2 0±ff.ijc7) ± •) ^ROM**fJ«§aTU|)o ^'fVROMtt 
7R0Mli^owxo7 hKft&Stl, gt¥ ROM li I/O *°- 
<7)T\ ^fh^gfca^frfe-f, ^-o^oc7) ROM T"#> l> Z> hlffZo Lfr 

U 32 3f o^-f ROM £ 4ffi^9 i ') 128* P'M h O ROM £ lff^ 

turbo Rfli, H 1.2<7)Tffi!l<7) <fc 7 HicO 512 ^ o^-f h GO ROM K 
,/>f *t7\ OPLL DOS, !£ 1 yjdisjl^ i2 7Kpl^t<t* 

IStf>&/,TLi o/io Ld» L CPU t ROM WfalliAoti 1 !), S1990 <T>jif ROM 
MWftlKK: J: 9, v 7 h -7 * r*» A> li, t um 1 *JP8I? ROM Ji, I/O 
h GO D8H t D9H #AfetC^§ *L"C V* £ J: 7 K Jt X. h b tt rtf„ 

ttz, &fcte*V'<4 h GO DOS GO ROM(MSX-DOS 16 *n^M K MSX- 
DOS2**48 *V'<>( h) (i, Xo-y h 3-2 <0 16 3f hO^IHfc, 4 ' < > 7 -tH O 



1.1 MSX turbo R CQ^- KgxT 
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m 1.2: MSX turbo R T<7) ROM Mi&<?)$tit 



MSX2+<r)R0Mm&m 



Z 8 0 



fa-/- 



*7 



32* y 



MSX t u r b o RWROMM 



R8 0 0 



S 1 9 9 0 



Z8 0 



OPLL K?<</<- 
DOS 

# 1 



512 *D/W K 



512*n;W h 



1.1.5 &£&IHSnTS v7rAM 

R800 ** V9958(Hta^§SiJfptl> LSI) £8^4? o#^W^P^PSrf£^ ? t 

tat S1990 cwjiisfifc vdp >r >^-7x-x»\ aiftWf-R8oo 

4 h£**ltS 0 itLfcj:*), CPU (Dtim&j&tg&tzM^ V9958 MMBfrt 4* 

EX (SP),HL 
EX (SP),HL 



PUSH HL 
POP HL 



1 I >/*ifiLTi^: 0 L*U *t-eUtwfltS<t^«c, R800 0*W*>**Tl«WB 
i±^5tS£<7)T\ :H^ST7>f i ^/^SCt WWvo * d turbo 

itLli 3.911 W ? P#r t \Z\m^th 16 h^y r-£0 7W>^-T\ Tft^M h 
iil/O hcOE6H#j&(3, ±tt'<4 HiE7H#J*Kiftll5*LTV^. fcrtfU 

ijXM.ltt, B k/X^-^)|x 3.911 ^n^^oyn^A^Kc * 
W;Ljflii\ B WvX^-SOfjtx 1001.2 "V^ ? nfW^7°n^7A^T^o 



»J X h 1.1 (TIMER.Z80) 

.Z80 



C0UNTL0W 
COUNTHIGH 



EQU 
EQU 



0E6H 
0E7H 



tl^ >^-Tfi 8 tr y h 
# ^7 > 9 -±it 8 t? 7 h 



B U >*X? — £0#>3.911uS ffo 
8M£li-3.911uS. .+0S 



WAIT: 

IN 
LD 

WAIT.L00P: 
IN 
SUB 
CP 
JR 
RET 



A,(C0UNTL0W) 
C,A 

A,(C0UNTL0W) 

C 

B 

C,WAIT_L00P 



1.1.6 MSX turbo R (7) I/O *°- h 

turbo R (nmmmM^Ptlz it i/o v 7 ttix^ Zcfr o fe^ BoH" t 
K ^7 xT^lfC ± oTitilfcjfS& MSX2-f<?) I/O >y T^Kiftftl LT, flift^ 
0**1.1 ^)I/O7y^ftofcc "R" tV^&#M+<*SB#*> turbo R (Cfjf L < ii 
ftlSitfc I/O hfe G 

*T "D/A □ w<-^-" tv^^li, PCMWftffB**, BIOS£t#STtc 



1.1 MSX turbo R CQ^- K g x T 
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1.1: MSX turbo R (7) I/O V >y 7° 



Silk 










r\r\u o T7TT 












A /~VTT 7DTT 

40H~7BH 


^ — — ^"y V 3 > 










7PTI 7r\Tl 

/un~ fun 


UrLL 


+ 


B 






QAU 07U 


I > C OQOP 


1 


B , 


X 






OOU ODtl 

ooH~oBH 


7>nP VJJF 


2 


XX 








-7° II » j ft 


2 








OOU OT3TJ 


V JJ.r 


-r 








AUn~A2n 




I 








A4ri~Abn 


"P\ / A — > ~- . > o* ft 

JJ/A Zl — 7 — 


R 




msx viii>>m%%<nwmsz& \ 


A 7U 
A ^ h 


-4-° -7° Jc. ^ii ftn 

rh — A =r — rfjlj fxE|J 


R 




1 


MSX! 5»o 


A QLT A DU 

Aoh~ADn 


oorc: 

ozoo 


I 


B 


2 


MSX 2 S*o 




l\,fQY XT' rA^rs 

iVloA-H/ngme 


2 




+ 


MSX 2+ S^o 




QPlTVV (T\ QT5 A A T 
ovJIn x V) ortAlvl 


1 


XX 


R 


turbo R tSflfto 






2 




B 


BIOS 


DOU. DDU 




2 


XX 








VriJJ pJW 


2 


XX 








UCY A 1ir lir» 
iVloTv — /\UQ10 


2 


XX 






C8H~CCH 


MSX-Interface 


2 


XX 


X 


^ — ii — ^-7°v a >SIEo ft 


D0H~D7H 


7 n y h° — X ? 


2 




XX 




tzL^MSSM l ft turbo R 


D8H~D9H 


$ 1 **at? ROM 


2 






KflF«U:tt* *«**iTi*4 


DAH^DBH 


* 2 7fcif£g£* ROM 


2 








DCH 


81* ROM KM 


R 




X 


XX 




E3H~E5H 


? 


R 


? 




turbo R(7M±*i^b 


E6H~E7H 




R 








F4H 




+ 


B 


? 


ifir*^tt»t$*iT^s^ % ft 


F5H 


TV s *f X ^ ^— 7VU 


2 








F6H~F7H 


AV ffiijffll 


2 


X 






FCH-FFH 


> ^ 'J — ✓ * — 


2 


B 







"31* ROM 14, 24 K -/ h Wjg* ROM ^ ^M^fe-fL** 4 6 Lflfc^ JIS 

##»*lTV>&^Ofc*tt*lfc\ I/O h ^M^##1-|> t S1990 c75|*j±p-c1SJb^c7) 
/n- K^x TtnW-th ± ? *f 0 turbo RcO^v- ^iTJ, I*T?$S1-&;fc#> 
«I/Ot;-Ftli^i'f:6 9^ ^U"yXfANv-" fit, K^liL^L/it 

^i>\ iWi^tciiS^-C^rvxD^rtttLi:*, turbo R?)&;§fcMl&1" S/cfe^ fe. 
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mjjt MSX turbo R 



?Tv-T2tltz7uv? IC) aftfcKtt, BIOS *ft-5-c#^f 0 
#CK, MSX2+fc*ii<7)&&&<7)rtftt;fiif* to&WR LT J3 § fcv*tf)j&* " 'J -fe >y r 

X 7°tc i § Higft t * , EJgiJt ZtztbCD I/O h 7"i 0 Mctt&J C(4> X >f > ROM 
CO 17AH#il!i$- t> dcDU-fe-v h Xr-^ X coffin A U- -XX X-ict^ 

ft 3*1, 17DH#J(b*3-;u-$-|, A US?X?-<7)fi£a*y-fe-y FXf-;xi:| 

CALL 17 AH 
OR 80H 
CALL 17DH 
RST OH 

fc^-)3MBT\ 'J -fe y Uf-n<Ot*7 h- 7£ 1 tzLXifh 0 #j& C i? * X 7°1" 

£ t , msx * fli n c#^ijj-c § a *? it/i„ 

^-tf'BIOS &fci>$-f {dj-fe-y hXr-T'X^fgoTli^tt^^^t 

DOS2 *^ifSSfi§ a/i turbo R T, 1" Jt^£#4t-&o fc<0** * ij - 

V-y/N°-" 0 ^^«*|^^]lST-te§SBIOS £f£v>, H^ti^^St^o 

to msx £J4&iK$ft.Tv->&vv$gg{>.i»< ttiX^lo $u&<nM5Xii%tzt)m<7) 

1.1.7 j| ? iSri^ t Sl)^ DRAM =E - K 

SiJIS***S. {.Li CPU^Xh"- P****?*:*^!*, "?xX h 
£AftT CPU^MS^X^E IJ - \Z&b*t h h b Vfi£ a CX7)7X-feXy ^ 

Affile j^Tft&'h i^ilfw^^S/^ y-BEiMHc**-. JfcHftKJC, 
ROM J: 0 i RAM(?)7^tX^-f AMa^„ 

§T R800 Wit§^ig^1-!ci±, 7"n^7A**ROM ± 9 RAM {CAoT^Sti 
9^H> 0 -f-CT-BIOS, BASIC, "/ ROM , K 7 4 ><— tf># ROM CD|*]# 
DRAM(X X > RAM) LTf£") , "DRAM =£- K" j&*fl?S£§:Hfco 

•Iftli, X ^ > RAMcoSflcri 64 *n^>f h * X * "J -V 7 f,^J Q»tU 
ROMWfl^fe&LTfr&l^&^jhtcU CPU (=4KKf & i: v> ■) <?>„ CPU 



1.1 MSX turbo R 7>^- K$_xT 
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*> ^ ii, #a<?) rom **^a«o rom tmi h ntz t ? tzji i & , basic 

*»il^7°D^7A^||fi-§-^|,^^i:\ BIOS t: BASIC -f v^--T^9-ifKr> 
fz ROM * s 't>/v(±%(c-f5Eioil^.c75-C\ DRAM — K<7)jt § Sfcttfc'o 

LA»U -^7>lg7>7°n7'7 A, t < (:: DOS <7)7n7'7A£3|fr£-£&*#^(;i, 
ROM 3&»ffii5^S^Fra**Jt*EWM^o *<r>fz#> DRAM ^- K£^-? «fc 
* RAM r'7 X^^r^HS^-f 4«-5*«^f3R|*»fc Lfi&^. 

tfz, ROM h ij - y iS<7)7°n RAM ic^i" -I) t m^Wi < tti:', 

turbo R Ttt i *l * TfiLb icf -f X ? J&<0 V 7 f- ^ x. 7 VMH t^oTV» < tihn* 

1.1.8 R800 0#$t(* C tiff ! 

• Z80 1 J"*f 7>. Z80 fflco V 7 h 7 x 7 & , CPU <7) 
7-1" i >r(cfS#tl.g[!^S-^^T|W1 2 t-i)o 

• CPU <?)?0 7^fli 7.16/ iJ^)W Q Lfri> Z80 iztk^X $>tzO <7)? 
■a-y? &Wiz%\z.W$> LX^&tztb, Z80 Cl&g L 29 / 7 tc 
ffl^tS (fcrtfU /-^^ M#)o 

. 16 t7y h xl6 K-y r ^32 tf-y h 0«££#Offc3Mlr^£Hj-;K- h Cfticj: 

• Z80 ?lt%femtdr> tz, DC / IY V -77 7 -CO, ±{i/~Hi 8 t -y h r t<7)7 

1.1.9 R800 <Dt^<X 

turbo R CO CPU t LXmm § flfc R800 fi, fie*7) Z80 C V 7 h 7 x 7±fiS 
*«9iS5i8 CPU o*9, CPU^iStrTfflfe^^|5g9, ZSOfflfcBfl&SfifcV 
7 b7x74\ f«o« R800-Cj^it(c*fi : 1-Sii;**"e§So 

Z80 fcJtfln 5 fulfil i: LTtt, 16 tr>y hW^fC^i:, Z80 T'ii t§ 
flTt^fc, IX/IYW^X^-WM h77-fe7C0^ o #ffltcov>T(i:, ^t-'cotf 
ii(cR800<7)^ >x r 777s Scot\ ft^#fi:LTIiU>, 

fiE*<7) MSX <7) 7 n -y 7 )fji&&{i 3.58 7 ff^VV X\ turbo R c 7 ) 7 o y 7 J^SSt 

^KHi*? t*&7><, R800 T'(il>hot7)^$^ft1--S>^^^^ ; 5:^ n .y 7&* 3 " 
M 1 ;, § RAM £77^X1" -S>^K Ml 7^c07x^ h L&^</TT\ 
7°n7'7Ac7)^ftMS(i§ fefcit< ffefcO Z80 X\ R800 t fn] ItimMM* 
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1.2: Z80 t RSOOOlft^itS^Jt^ 



*♦ 


MSX2+ 


tnrhn R 

U HI UU IV 

\ -i— i — ■r u / ' 




LD 


r,s 


1.40 


0.14 


xlO.O 


LD 


r,(HL) 


2.23 


0.42 


x 5.3 


LD 


r,(IX+n) 


5.87 


0.70 


x 8.4 


PUSH 


qq 


3.35 


0.56 


x 6.0 


LDIR 


(BC + 0) 


6.43 


0.98 


x 6.6 


ADD 


A,r 


1.40 


0.14 


xlO.O 


INC 


r 


1.40 


0.14 


xlO.O 


ADD 


HL,ss 


3.35 


0.14 


x24.0 


INC 


ss 


1.96 


0.14 


xl4.0 


JP 


3.07 


0.42 


x 7.3 


JR 


3.63 


0.42 


x 8.7 


DJNZ 


(B^O) 


3.91 


0.42 


x 9.3 


CALL 


5.03 


0.84 


x 6.0 


RET 


3.07 


0.56 


x 5.5 


MULTU 


A,r 




1.96 




MULTUW 


HL,rr 




5.03 





?T, ^MSrtl:, Z80 R800 ?)&$£Jt«LTAfc*g£a*£l.2. W 
i?X?—ffll<7) t°— 9 $ej£ (LD on^-) t , 1mW-<vM$& io ISt^S i fcJi, ft Bid 
fill- 5. fcrtfU CCO^fiSd, R800 *V-?x4 h X'Wl < mfr<VM § £§fl o & 

R800 ooi*jlHtf§j£(2, m 1.3 <50 i; 9 K&oT^&o R800 tli, ^fgUr'-^^'xii 
8t'7 h&<7>rtftf2:\ CPU l*)g|3cOr-^^"Xi± 16 f 7 ho ^fel6K>y h <7)#nlC 

~<9,v_ K^*TW**AT*4i:, R800 li 8 h*-y h CPU 60 Z80 «fc 0 fc, ft 
g[Jr'-^^"X^8 tf-y h<7) 16 h* ••; \ CPU, t >r^±<T> "8088" ^ h 

n - yQco "MC68008" lZj&> t^HZliSc 

%i3 y Ii.3W±w(Hi:, "T F>xfilii(v 7 ^-)" t^i & Sit 
ilH, £*UiR800 * fctf>Kffl*$fLfcfc<Ofe U*„ turbo RT'f 

dW&l±, R800 T'!±^< S1990 £ffl*S£*UtXn-y hSiJflpffifltt, ^Ij-V'v 

ZtLTit&lZ, "DRAM <D*<—i>7 9 £f¥ L < K« L ± 9 . if, iil 
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H 1.3: R800 F^SPorn «y ^0 



c 



7 ruxHMW 



— TV 



&3R7 KlsX/tX 



7 KUXAX 

~n — 7s — 



n 



0 



CPU 



*T-<7) Z80 5-^-5 71:^ ij -7 ?-feX<7):fri££^Lfc<7)^ i 1.4 WTfflo 7FV 
XCO±{tr/-^ h (row address) £ DRAM 0 , RAS(row address strobe) {iff-£ 
LOW CU 7 K W X <7) Tfi' < r (column address) £ DRAM 'N t M. r> tz h b X\ 
CAS(column address strobe) fit-f £ LOW [Cf 2> o - ft"C\ / ^ 'J — «97 K WX#* 

— R800 T'<7) DRAM cr>^<— ^ 7 ? -te X £ tk L £0 A s \ El 1.4 C0±ffllJ o 7 K 
I'XWlfi/q h t RASm^-ZmZLtzt t s 7 KuxoTte'^ rfcCASfg^- 
tf>A££ft;§-tf, tiE*^*iSiO 2 j^iI§T'\ DRAM ^fotl^ 0 iCOi^^ 
R800-Cfi7 KWXO±fi/^ h**^^>T{w, &$HLX DRAM 7HEb*l& t 

§ X . R800 (cgiH LT/ffiffl-T $ CO**#^^r DRAM <0«3S LTIi, 256 ^foh' y 
h (32 *v<4 Y), 1 JtTM-v h (128 * D'M h) . 4 t1f\Z»j h (512 Jf-n^M 
h)&ifa*&lf fc*i£o / -1" > RAM $*coiH£ffi**, 256#o^M hfcS&kfut 



m 1.4: Z80 t R800 <T> / ^ U -7 ? -feX^Ktf)^ 



R800 T^/^ij-rnx^) ^ffi 

>t i) — 4M ^;U = 140nS 



RAS 



CAS 



^ 'J ?/U=380nS 



RAS 



CAS 



7" 



A / \ /" 



turbo R?i> 1 > 7^ DRAM tftz^tz 2 ffl&*Ui\ VXLtl bW£ Q 
1983 ^tfflSI?^^^ MSX Tli, 16 ^t-y h (7) DRAM £ 8ffifc^K 
*fLTfc^ 4 > RAM §4(4 16 ^rn/^ hWlfffcifrofc. 
T*» 2>f|I<7) DRAM T* 256 *u»*>f h (?) RAM ^ffc£ jtJ&*t 

hS^yay^ turbo ROgilrtt^S^f^^o 



1.2 MSX turbo RSffl& 
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1.2 MSX turbo R >SJB>£ 

1.2.1 R800 <D&£ ^t7°P ?7 $ 

flt*»t R800 I2&v*(tfi£, ^wiSSfc^KKlgirf oi^xO 

TJ3^T{-SLv->tfO(± x ^SRXD.y h<7)T^-bX(c(i 3 7W h ROM «0 

77-fexfc(i2 7x4 h *f£l*]/lDRAM H-v'T^-kXfl^ofeJ: £ \z 
ii l 7 x A \ & zt td 0 

SSfafctt, RAM <7)#ifo<7)±f3y<>f h a s '|h] t J: •? ft 256 h c7)*eH 

6tX^o ^oi#^tc(i, f-?<?>tztb(7)S * <; -7?-feXrt*j|s<r £>1\ CPU* 5 ' 
•7°o^7A$-Mti'/ci6<7)/^ 'J - WX^-H- YX'\i^bril<nX\ CPU 
l:9x^W^j:i\ t^T^n/^A^, i -) LXifl Z t fiULWtft 

PUSH HL 

o±ft^M h a*-fcl-*i(f 4 ? o y -ss: l 4 tttiii* 5 ? o 7 ? . i i & r-# 
£ ft Vt> 7° o / 7 A £ ft I) #S f±4> £ v»*f£ Ifttif , CfS L* x-ti^nmrrm 

1.2.2 Rsoo %m d JtT<7)>±it»3i £ rnrnM 

•5^'R800T1±, 31 7o#rh(C 280-i-yf^(tT, DRAM £ 'J 7 W •/ yxf 

(75^- i>7 j? -t x^ct)^ <507^d6, R800 cr>y°v 7? A^||frf$[a£jE5f {cifaiH- 

T-tlc^l) 0 ;«-/Xr A^-f -^-com^^t, CPU t VDP COPfflCOit 

iii(4if60ifSCPUT'fev>i.SC: fc&<9;Wi:\ R800 <?) FOUL'S t Ltf 
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£lZI&tl£ y £Wt& "ICE(^ V*T- *y H = £\ 

%<7)tztb, turbo RJf<0V7 F^iT^St^lt * -fffcfcO MSX Z80 
ffl CO ICE * ft o T mi&W r'> « 'y 7 L , fc © < (i T co 1° o 7 7 A £ turbo R ffl 

ttlE£ft-)SB#CO.*£ R800ffltC»^Wt Sfrftrtfo t7'^-f >rt 

itfu* v-x u x h s-ittis La>&^„ 



1.2.3 mtnztift bios t*<&«flgBHJi 

turboR^ffL^^-K^xT^tg^SlW-t-S^^t^ CPU co-tjj 0#;L t> PCM 

bios iW&jqSfifc. 

ZZTIZ, BIOSco£ft . x> h 'J -T h* w X (#Jfe) . %LXm.?tzt& 

fc9*f„ if, [e] tiiBios tfyVfolrmizmiWLfct^Z^vzf-o [jt] (± 
BIOS*^i^S1"^> ! X^--C\ [m] (A BIOS ^jfcjfeBfefrlgfrg^&tf^ ojijjc 
<Ofli§Ea*«§fiS WyX?-J^bt„ ttzTYUtlt, IY U- ->X ? -<n±M.'<4 



CHGCPU 0180H#itil 

CPU Jf'Jfi.l., 



its 



A V -yX9-<n\f.-y H tO T\ #COj: ") (C^- K^lxSt £0 C CO ") 
S> "R800 DRAM" t COli, BIOS co ROM cOfl^fc DRAM (cIejM. 



b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


L 


0 


0 


0 


0 


0 


M 


M 



-LED 



K 


00 


Z80 


01 


R800 ROM 


10 


R800 DRAM 
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A Wv>X?-coh*-y h 7**1 &£>(i\ Z%k><r> CPU j&*iJjV>TV> 
Stf^&frl- LED * s '^{b1"-g)o ffifc A U- v'X^-cot'-y h 7 
GPU**9J9»ife*L4*», LED (*MtL-&u. 

AF 

CPU %mV*gz.hm<r)VVX9-<nnmt, AF t R &|SfeV>"C, flIO* 

l < mat 



G ETC PL) oi83H#ii!i 

i&fls'fw CPU SrH^Sc 



IDS 



& L 

Wfe*W> CPU tCiStt, A k^X^-fc^J-^ &ttPjg3il.& ( 



0 


Z80 


1 


R800 ROM 


2 


R800 DRAM 



h t "QWftfZtliWr?'^- K ^ x7#* turbo R Tfca i t *Ws>£>XtP 
-<7) BIOS ^nft>*aii-£>S* s "*-g.o 



PCM PLY 0186H#i{il 

PCM <7)# 



b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


R 


0 


0 


0 


0 


0 


F 


F 



-f 0 

-VRAM / MRAM 



EHL (f-^ 

DBC (f-^^J) 



A V : J7, 9 -<7) e >y h 7 #* 1 & If h'ft RAM fC, 0 & £> iiV 4 > 
RAM (C PCM WWiSf- ? **S*^So frfc t'r"^- RAM i:f- ? 

A l/yX?-Wh'7 h 1 t £<y h 0 X\ ^V7°'J > ^iS&Sr^St 
tzti L 15.75 * o -s.;u- >y [±, turbo R d* R800 c?) DRAM H TKJ^ T 



00 


15.75 *v^)VV 


01 


7.875 ^rn^7 


10 


5.25 ^n-\;i^y 


11 


3.9375 ^n^l^y 



[r] ^f-v'J-Vyr 

0 oES**7 

1 mmzi 

A (HS^MH) 

1 JWJ?££«!f f ) 

2 stop i h^m 

EHL (tftBr**) 
[m| f<"C 

PCMREC oi89H#itii 



b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


R 


T 


T 


T 


T 


C 


F 


F 



sm 

-VRAM / MRAM 



EHL (r'-^giffc) 
DBC (f- 

A lx v'X^-COf'y h 7, 1, 0 COW^mi. PCMPLY X'^H Ltzh 
<7) 1 15] be A W ; JX 9 t" 'y h 6 frk tf '7 h 3 (i " F U k-</U" t 
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A^x;-«t'7 b 2**1 £S^T''-?MB5s$tL£„ 0 

R] ^'J--7 7?* 

0 JE&**7 

1 H&**-7 

A (J|#«oJSH) 

2 STOP ^ — J: & "f llf 
EHL 

Ml t^-X 



1.2.4 £Mfc«fcOW££*l£ BIOS ICO l^T 

turbo R X^M 4 li gf!| fife £ flfc BIOS (±, Sl.3 £ jj* L 33 9 0 ^-fl^Mlfc 

£1\ turbo R -Cd^-fe -y h r-"7M y^-7i-XH < fe^CO 
BlOSfcfcofc "TAPION'\ "TAPIN", "TAPIOF'\ "TAPOON" , "TAPOUT\ 
"TAPOOF" *3-!V-fZ> fc, ^f'J-777W'y r-Stl, x^-fcLTV*- 
vtl.. "STMOTR" 6 & < & rj , anUt iffifc L^^-CU *-yf*. 

Y son BIOS WW&ZtltZo BIOS co "GTPDL" fc, Au^X^- 

tw*»55rfe-f 0**AoT'J ^->tS„ |5]#tc, "GTPAD" ifcli "NEWPAD" T\ 
A V-JX?-\Zy4 Y-O^^Zth 8~11 <7)f[£AtlT3-;H,T fc, A Wv*X 

^MStlfc BIOS LTOU ffiffl + ^MSXco^-vs "ROM 
version ID" „ £ tHi / 4 V ROM CO 002DH #MiCD|*I§-Tb#> ') , turbo R COt%& 
(i03H (C^MStlfc. turboRffl{C7 p n^7A^BH5|-tSi:fc, 4 T - Com&COi& 
**03HJa±-C*S£ t £]if#>*\ *"5"C$rltittf, MSX2fflW7 B o^7At LTift 

002DH#itfcfiO|*|^03HfiO^(7)<^(2tti< J: -? &7°n jT? A ii s #*MSX 
y a >777°Ltt I tc|jj*^ < & o T L 4 7 COX\ frtc fe"f 03H W±£ £> 

(ffK i t fcft& £<, — feWfc, a-K^xT^ OS Pa >i;*pt> 
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jjjg MSX turbo R 



1.3: MSX turbo R ?&JE<7) i> r> tz BIOS b BASIC <T>- 



mVi^fltz BIOS x > h u - 


CHGCPU 


0180H 


GETCPU 


0183H 


PCMPLY 


0186H 


PCMREC 


0189H 


^H£ft^BIOS^> h 'J- 


ROM version ID 


002DH 


BiJ&$ftfcBIOSx> h U- 


GTPDL 


OODEH 


TAPION 


00E1H 


TAPIN 


00E4H 


TAPIOF 


00E7H 


TAPOON 


OOEAH 


TAPOUT 


OOEDH 


TAPOOF 


00F0H 


STMOTR 


00F3H 


GTPAD 


OODBH 


NEWPAD 


SUB 01ADH 





M> b 


CALL PCMREC 




CALL PCMPLAY 


CALL PAUSE 






h / y h 


COPY 




M > h 


CLOAD 




CSAVE 




MOTOR 





?£^ofcfc£>{c, MSX2+Ti±g|J&^> MSX2 JT/o ^7 A-^, ^W$HB#£<?) 
MSX-JE fc S fctt*»*rir»T'/'J'Jr-S/9 tniii 

Lt> 0 

BIOS ^PHfC turbo RCioTW BASIC cAlfcfilK (> JIJn^H, HflJBfc 
^flfcfconTIi, S 1.3 ^, ■v->v#JS<7) BASIC •v-iT/i'*#flgL 



1.2.5 *>a >te&izMt*}±MM 

MSX turbo R T*(2, R800 lift / - ^7 x 4 h -Cfjjfp LT ^ £> bttfii^v^ ft 
gUXD<y h £T?-teXt& t #1^3 7i^( K flSB ROM $-7 ? -feX t -5. co (c 2 ^7 x 
4 h * LTI*]£|3 DRAM v TV-? L^tlCl^x-f (« frfr&<7) 

tz\ y'uf'yj+c-imMtmfrhi-ii. Ltz^^-i h * X g= I m 

tlt)X&tZ<7)X\ ItLXteZTa 
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£Tl>fcog(i, /D^yAgM RAM lZft%.l,Xfrt>Mft$*t&Z. t a 7 o y 

&3tL^v^l±Xo.y h±(c ROM 77- \ \) -y 5?7ftfe§^S7*n/7^ 0 
&3?fr*#*f * RAM LT*» gg#;5-£ £ £ t T\ 9 <OiSi£{b&* ^TUg 

^-i?7V- i. -5 tn-f-f Si t &±flJjtf 0 R800 Tii, 

fcfciCffiffl Li To *ft=Wfcl±, 7 K kX^Tfi 8 f -y h A5Jt*»«fll1-* «fc 9 £ 
JliSS L/c^ * 'J o ^ 9 ??00H~??FFH & "CO 256 /«>f h <?5$OTT\ >*iJ-7 
? -fe X j&*fr & b ft l> J: 7 l::? 0 n 7 A t £ O **Sfc*W^o 
%-f £ Mz^ ^-i?-7u-?£Mz LtzWMt^7<0l±, zcommZMlZJ ^ u - 
* s 1f & fcfufc^, o 2 0 7 K <7)±fi 8h'7 h ft^t I fc^O -I t 

tiHc&fe&ofcftv^fca&ltJUf, turbo RT'{±MSX2+^r if tl±a^, 7d/ 

t LXhlf t?tlh<W s &fr^M<7)*0fr%^ DRAM £7)-<-y7>-; 

Z80 t lijtoT, ^O^lf tii^lBlWtcft^b^-i. DRAMCOU 7U.y 

ttz, turboR t MSX2+Oif%^-Cfeijl#-t-5 ± 7 £-7°n 7 A £{^1, C0(^ V 
7 F7xT^-7"t:j:ot^^ 5 t £ i t (i«|i6£>*l&v> 0 * ZV turbo R 

i-fi, 3.911 v^^o^r^fC^^V h7'y7 0 t-2.->Xf i^^v-**, Sr^Wffc 

1.2.6 CPU *-$jy#*S7ny7A0)0lJ 

U X h 1.2 li, CPU £^ x£ "CHGCPU.COM" <7)7-X "J X h tz\ turbo 
RT"DOS2* s "ii]^Tt^ t 

CHGCPU 0 
? Z80 * — K #*> 

CHGCPU 1 
T R800 <T> ROM -t — K 

CHGCPU 2 



t , DOS CO V - ? x ij T (IBf (i default FCB area) CD 5DH #Afe*> f,3V>N 
i^°7^-?-cd5UKcd£^£1#T, -ffU-EtT A v^x?-co4i££^£o * 
LT, > 4 y ROM CO 180H ^iiilcD BIOS, "CHGCPU" %VfW\H l -$ t ^ •? fcCOJ^o 
7°o^7A(Ci O^ffltt^^F^-S^^, DOS a f-x-y 

^t&^g&Sn^T&l-o Jlf^Wfcii, ST^M >ROMt0 2DH#Afe(7)W^**03H 
&±r*5, •) turbo R T"£> 2>it DOS CD->xf A 6FH 

^fot, DOS #-*;K7V<- v a yf?*>'2W±tA^C t Sr5f^*bTv^ 0 



U ^ h 1.2 (CHGCPU. Z80) 





.Z80 






RDSLT 


EQU 


0000CH ; 


inter slot read 


CALSLT 


EQU 


0001CH ; 


inter slot call 


EXPTBL 


EQU 


0FCC1H ; 


slot # of main ROM 


i 


Id 


a, (EXPTBL) ; 






Id 


hl,2dh ; 


address to read 




call 


RDSLT 


read version 




cp 


3 






jr 


nc, TURBOR ; 






Id 


de,MSG_NOTR 






Id 


c,9 


_STR0UT 




call 


5 






rst 


0 


return to DOS 


TURBOR: 










Id 


c,6fh 


_D0SVER 




call 


5 






Id 


a,b 


version of DOS kernel 




cp 


2 






jr 


c,N0TD0S2 






id 


a,d 


version of MSXDOS.SYS 




cp 


2 






jr 


c,N0TD0S2 






id 


a, (005ch+l) 


command parameter 




sub 




0:Z80, 1:R800R0M, 2:R800RAM 




ret 


c 


abort if parameter < '0' 




cp 


3 






ret 


nc 


abort if '3' <= parameter 




or 


80h 


; set change-LED flag 




Id 


ix,180h 


; address of CHGCPU 




Id 


iy, (EXPTBL- 1) 


; slot of main ROM 




call 


CALSLT 


; inter-slot call 




rst 


0 


; return to DOS 


N0TD0S2 










Id 


de,MSG_N0TD0S2 






Id 


c,9 


; _STR0UT 



1.2 MSX turbo RSfflii 
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call 
rst 



5 
0 



return to DOS 



MSG.NOTR: 
DB 

MSG_N0TD0S2: 



'not MSX turbo R' , Odh, Oah, 



DB 
END 



'not MSX-DOS 2', Odh, Oah, '$ 



Wim^ (J, MSX2 ffl(7)7°o/7A^ R800 Wtzt LTlJj 

frt, "GAMEBOOT.COM" <n 7-X 'J X h ^ 0 :^n/7Ali, D0S2 **j£eUj 

itS^^o Oi0, D O S 2 (7) y X f A ^ tl 1 1 ^j: v ^7° o / 7 A ( r - A 

n^SiLik Strata 1 (± DOS <7) ROM , ^O{i*>^0^-^(iRAM, 

DOS C7)7-^^ U 7 (F323H § HL \si?X? — \Z y ttz^-i? 1 * RAM 
k DOS CO ROM Y) *g £ l?° n ^ 5 AO#i (F368H § DE l/^X^- 
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U X V 1.3 (GAMEBOOT.Z80) 

.z80 

_conin equ Olh 

_strout equ 09h 

_setdta equ lah 

_rdabs equ 2fh 

dos equ 0005h 

enaslt equ 0024h 

notfirst equ 0f340h 

master equ 0f348h 

Id sp,(6) 

Id de, prompt ; print prompt message 

Id c,_strout 

call dos 

Id c,_conin ; wait for key in 

call dos 

Id de,0c000h ; read boot sector at OcOOOh 

Id c,_setdta 

call dos 

Id de,0 ; logical sector 0 

Id 1,0 ; drive A: 

Id h,l ; read 1 sector 

Id c,_rdabs 

call dos 

Id h,40h 

Id a, (master) 

call enaslt 

Id hl,0f323h 

Id de,0f368h 

xor a 

Id (notfirst) ,a 
scf 

jp OcOleh 

prompt : 

db ' Insert game disk in drive A : , 5 ,0dh, Oah 

db 'and press any key $' 



end 



i.3 pcm RBgff 'j ^'jaffl-a- 
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1.3 PCMPI#^'j*'j>£JS>£ 

turbo RlZtoz.&tltzffiL^Wtffci!)* PCM . -Sro** < ffl*5<LfeBltB*f*» £>> * 
wttfig £ 'J ¥ 'J * "C5 1 1 fib L fc t> A -3 «o **A1t tf 0 * Z X\ BASIC frh v -> > 

1.3.1 £$8 BASIC tWfl^ 

£T (2 BASIC ^fcSWjr^^^^Lio. 

-et^fc PCM 12, vO^Jfi^AALt^^f'yi'/KC^LTyt 'J - 

tie-its-^ ffti^fi^s-iiitw^ 

turbo R^, PCM-f-^^ieit-f SfiOli, > 4 > RAM *> t'ft RAM . +f" 
^7*y K2, 15.75 ^tfVl/'y, 7.875 ^-n^;u<y, 5.25 * O'VPy, 3.9375 

+r > 7° 'j > we § s t n ■) it*;. 

BASICS PCM Zmitii&tt, &fc-0<D'fr^*$tZ.Xt3l l m^o ffiv^Ji* 

iT*DJ{C> BASIC CO "CLEAR" PCM f-^fflO> IJ -M^ltff 

LtfA^jr^t rajt^=ar<#*LTL*-)o t X. (±* C000H-D000H #ifc£ X'% 
PCM f-^ffltC^a till, 

CLEAR 200.&HC000 

o i-5 {cLTiJC To fi^if, 'J x h 1.4 \zft^+rv-f)i>-7x277&%Wi*k 

&fe£>U tr"^RAM^PCMf-^ffltcf§g-)i#^(±, ffigC9£0#jl&J:: &f- 

7f RAM PCM f-? %BX'mM-t& :i* f T*IS, ^fe)tc 

SCREEN 8 

coXilz^ x? K*H3SL"C*»fc PCM JMp-ffifcr, Hffitcr'-^^X' 

afcfcWfr pcm ?>»W, S^co^Sli, JU±<7>^fc£i£j£1-fU2**£*. §Mc 
>7° |J > TV - h * £{fc $*tti\$. 4 SFgw x tf — K § <I J: & T § 

So fctf, P-UHt &SO(±, PCM £#£LT^I> fe &o turbo R fit o 



'J * ^ 1.4 (PCM1.BAS) 

10 CLEAR100.&H9000 

20 PRINT "4-?f]y V^^> y?X, "; 

30 A$=INPUT$(1) :PRINT 

40 _PCMREC (®&H9000,&HCFFF,0) 

50 PRINT "IM-M yvX, "; 

60 A$=INPUT$ ( 1 ) : PRINT 

70 _PCMPLAY (<3&H9000,&HCFFF,0) 

80 GOTO 20 

1.3.2 PCM m%<» BASIC ^ 
CALL PCMREC 

• / A > RAM i tzit t'r'^ RAM ^##«, 
CALL PCMREC(@ffl#j#tti, i&7#ite, ^>"7°'J h [, [ ij ff-v-< 

CALL PCMREC(ie5i]^&^, ^>7°'J >/!/- h [, [ h U W*^], 



-*t>7°'J h^I^AE 






0 


15.7500KHz 


1 


7.8750KHz 


2 


5.2500KHz 


3 


3.9375KHz 



(7)XtlU^.^^m^.tio fill* 0~127 J To 
ItL'SSo EifiSx-f >y lTfHt* 



CALL PCMPLAY 

• / 4 > RAM i tz li tf RAM # ^ coff £ 
CALL PCMPLAY(@Mi&#*&, **7#Jte, >7°'J >?*u-- h [, S]) 

CALL PCPLAY(S£5i|^»£, [ft 5], If V7° 'J > 7V- h ) 



i.3 pcmm^LUJLUMB^ 
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PCMREC s PCMPLAY t fctz. £3*- KT&t* t # 

Igt-jR-pT < 5o i/!:, R800 <7> ROM t-FT 15.75KHz 
* tl/zij^- as 17 - IZ 4- 5 0 
if^s jf£4Uc fsTOP) t-fffjftU, -fntf^Anm 
fttt+i^ftSo PCM T-*-^<7)JK5t(i^ 1~255 

WLfttzli. 0 (127) ZibtltZo 

1.3.3 BEEP ^£ PCM "Q%h~t<J)tz ! 

BASICc7)7°n^7A^ftLT^I. k § (CTRL] k lSTOPj £|5]B#(cff L 
T7°n^7A^4"Df§-^^ k, «tV' k BEEP W^H-SOlifcloT & «tte 0 "LIST" 
*W"CU X h [CTRL | + fSTOP] Tjkftfc k # 6, IS] fc ± -5 {c "t°-y" 

kW^t'&o BASIC f) "SET BEEP" ^frSrffi*. If, -I k *>T*£ i> ltk\ 

C (?) BEEP PCM •CRlfe'tkk* -5 iSEfr-fe U 7 £IxSe LT& 

< k, CUSrtCMSXA'U^liWt, (tod i i I § < T*U>*»i> Lft 

tv^iott-c\ ux M.5 <7)mwtLtz~fvy7j*%mft-t&t, beep^pcm 

Tmfe-^l) id K&So ^ "*b^ A. turbo R^JflfcT. **l»S <7)T" 6 &<^«T*, 

£33, ;(07"D77Alt / >f V RAM (T)^— ~J 1(4000H~60FFH WMiX") t- 
W.frtl&<VX\ 7"v77&%WiTLtz$>t, "CLEAR" ^X'^—tf-x- V T<F>±. 

^<7)T, ro*»0 "CALL MEMINI" & A/T^ £> J: ■? I£ 0 ^fl^f,, BASIC so 

"beep" ^zmi k £li, 

PRINT CHR$(7) 

^fti? 1 ) tffi^&^k, BEEP W* s ' PCM lc&£>&^ 0 ftjftLi^o 

1 PCM BEEP -fe >y h 

W.P$ BEEP ^#*PCM lc&£ 0 1 EJ^ff LT .felt if, M^-Q £ * TiS:£l± 
W'xilo CLEAR £<7)13:££^H LT i>fr£b%^„ 

2 PCM BEEP 'J -fe -y h 

BEEP i^, fe k <7)ttil!C^1- 0 "CALL SYSTEM" T DOS ^ DOS2 
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3 PCM 

4 PCM r-*lt§ 

PCMf-;?- 15.75 ^n^;u»y -pUfe^-t So ii^P$!± B000H~CFFFH #itii 

5 PCM LOAD 

j£3R^3& f ".PCM" co, BSAVE»aT*-^*<tfcPCJMf'-^feK*fli1-o 

6 PCM x-^ SAVE 

"PCM - * IS*" L fc PCM T- 9*. fVX? tf£#t S • 

0 END 

7°o/7ABntS 0 [CTRL] +( STOP] TfefrtfcftV*, 

•J X h 1.5 (PCM2.BAS) 

10 SCREENO : WIDTH40 : DEFINT A-Z 
20 CLEAR100,&HB000 

30 DEFUSR=&HD800 : DEFUSR1=&HD806 : DEFUSR2=&HD803 

40 FOR I=&HD800 TO &HD87F 

50 READ A$:P0KE I , VAL("&H"+A$) : NEXT 

100 PRINT 

110 PRINT" 1) PCM BEEP -fe y h " 
120 PRINT"2) PCM BEEP 'J -t y h " 
130 PRINT"3) PCM DATA 
140 PRINT"4) PCM DATA n ? # > » 
150 PRINT"5) PCM DATA LOAD" 
160 PRINT"6) PCM DATA SAVE" 
170 PRINT"0) END" 

180 PRINT" HIT 0-6 KEY=" ; 

190 A$=INPUT$(1) :I=ASC(A$)-ASC("0")+1 

200 IF I>0 AND I<8 THEN ELSE190 

210 ON I GOTO 230,240,310,220,340,390,430 

220 PRINTCHR$(7) ; :G0T0 190 

230 GOSUB 470: END 

240 GOSUB 470:I=USR1(0) :I=USR(0) 

250 PRINT"PCM BEEP ? 'V ij *J 3 |> if T*3^X 0 " 

260 PRINT"D0S ~?9'^ D0S2 7 V ij *J tj-fyX PCM BEEP J U 

-fe v h vttyr ? ^if>f 0 " 

270 PRINT"PCM BEEP 7 r*~ ^— ^1(4100H #7 60FFH) - T 'J 

?X 0 " 

280 PRINT "CLEAR / >f M f B000H ^ x 3 ^ - -feyr-f XT^ # 
■v^"V^>/7\ CALL MEMINI f K/ /t'J-f^X^ # > ^ / 7 



1.3 PCMKB^^'jyiJSffla 



41 



290 PRINT"^^-, BEEP / A V j f i/B*7 X^F^r ^ PRINT CHR$(7 
) J y$VT ?V*f4o " 
300 END 

310 GOSUB 470: POKE &HFDA4,&HC9 

320 PRINT"PCM BEEP J "J -fc *y h X'x'v^o " 

330 GOTO 100 

340 GOSUB 470 

350 PRINT "PCM u 9 ~t V J a^^7X 0 (HIT ANY KEY!)"; 

360 A$=INPUT$(1) : PRINT :_PCMREC(@&HBOOO,&HCFFF,0) :I=USR(0) 

370 PRINT" u?;t> ya^Jg 1 ) fX fl " 

380 GOTO 100 

390 GOSUB 470 

400 PRINT "PCM T* — LOAD" 

410 INPUT" FILE NAME(8 t i?) =" ; A$ 

420 BLOAD A$+" .PCM" : I=USR(0) : GOTO 100 

430 GOSUB 470 

440 PRINT"PCM f — ^ SAVE" 

450 INPUT" FILE NAME(8 ^ >0=" ; A$ 

460 I=USR2(0) :BSAVE A$+ " . PCM " , &HBOOO , &HCFFF : GOTO 100 

470 PRINT CHR$ (1+47): PRINT: PRINT: RETURN 

480 DATA C3,4D,D8,C3,5F,D8,CD,6D 

490 DATA D8,3A,42,F3,32,2A,D8,21 

500 DATA 2E,D8,11,00,40,01,00,01 

510 DATA ED, BO, CD, 76, D8, 21, 29, D8 

520 DATA 11,A4,FD,01,05,00,ED,B0 

530 DATA C9,F7,00,00,40,C9,FE,07 

540 DATA CO, 01, 00, 20, 21, 00, 41, 3E 

550 DATA 03,D3,A5,F3,DB,A4,D6,01 

560 DATA 38,FA,7E,D3,A4,23,0B,79 

570 DATA B0,20,F1,FB,C9,CD,6D,D8 

580 DATA 21, 00, BO, 11,00,41,01,00 

1.3.4 ±.mm 7y>itPCM £ ! 

h y tf-\s'<)Vt£}ia)WC&\i, BASIC timWlt%<7)X*fflmii 

Z.ZTli±mmt^i ZtKc(^X\ £<?)BIOS %Uhtte, PCM ^Sf LfcO 

L 9 T # S 7°n ^9 A £ teo«*1" 4 o 
BIOS£f£^±§£\ h (J 15.75 ^rn^7 N 7.875 ^ n-^y, 

5.25^n^;u*y, 3.9375 ^ n^/^y<7) 4 SSI L^S^£^ 0 63.5 v>f 9 t C 

* zmmt&s* 'J -^5t®r k bc uitxf-izim^t&r-fnjz 
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f§JJg MSX turbo R 



*^7> h^^x^f h %Atl&<n*\ fcWCfet&o 16T\ «V*fcV* 15.75 ^P'VV 

#£7°u^A<0^ fclPIto HL WI^X* S PCM f*—?#)$cMT K 
UX, BC UyX^-i:(±f-^^^, HtEu^X^-C^x^f F^*^ 

0EDH,70H 
IN (HL),(C) 

•J X h 1.6 (PCMREC.MAC) 

PMDAC EQU 0A4H 

PMCNT EQU 0A4H 

PMCNTL EQU 0A5H 

PMSTAT EQU 0A5H 

SYSTML EQU 0E6H ; system timer port 



REC: 



LD 

OUT 

DI 

XOR 

OUT 



A,00001100B 
(PMCNTL), A 



A/D MODE 



A 

(SYSTML) , A 



reset timer 



REC1: 



IN 

CP 

JR 

XOR 

OUT 



A, (SYSTML) 
E 

C,REC1 
A 

(SYSTML) ,A 



wait 



reset timer 



LD 
OUT 
LD 
LD 



PUSH 



BC 

A,00011100B 
(PMCNTL) ,A 
A,80H 
C, PMSTAT 



DATA HOLD 



OUT 



(PMDAC) ,A 



BIT CONVERT 



1.3 PCMMBJZ1}JZ11MB& 
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RECADO : 



DEFB 0EDH,70H ; IN (HL) , (C) 

JP M, RECADO 

AND OlllllllB 

OR OlOOOOOOB 



RECAD1: 



OUT (PMDAC),A 

DEFB 0EDH,70H 

JP M,RECAD1 

AND 10111111B 

OR OOIOOOOOB 



OUT (PMDAC),A 
DEFB 0EDH,70H 
JP M , RECAD2 
AND 11011111B 

RECAD2 : 

OR OOOIOOOOB 



OUT (PMDAC),A 
DEFB 0EDH,70H 
JP M,RECAD3 
AND 11101111B 

RECAD3 : 

OR OOOOIOOOB 



OUT (PMDAC),A 
DEFB 0EDH,70H 
JP M , RECAD4 
AND 11110111B 

RECAD4: 

OR OOOOOIOOB 



OUT (PMDAC),A 
DEFB 0EDH,70H 
JP M , RECAD5 
AND 11111011B 

RECAD5 : 

OR OOOOOOIOB 



OUT (PMDAC),A 
DEFB 0EDH,70H 
JP M , RECAD6 
AND 11111101B 

RECAD6 : 

OR OOOOOOOIB 



OUT (PMDAC),A 
DEFB 0EDH,70H 
JP M , RECAD7 
AND 11111110B 

RECAD7 : 

OR OOOOOOOOB 
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MSX turbo R 



LD 
LD 
OUT 

POP 

INC 

DEC 

LD 

OR 

JR 

LD 
OUT 
EI 
RET 



(HL) ,A 
A,00001100B 
(PMCNTL) ,A 

BC 

HL 

BC 

A,C 

B 

NZ,REC1 

A,00000011B 
(PMCNTL) ,A 



end of data ? 
next data 



;D/A MODE 



END 



'J 7s h 1.7 (PCMPLAY.MAC) 



PMDAC 

PMCNT 

PMCNTL 

PMSTAT 

SYSTML 

PLAY: 



PLAY1 : 



EQU 0A4H 
EQU 0A4H 
EQU 0A5H 
EQU 0A5H 
EQU 0E6H 



; system timier port 



LD A,00000011B 

OUT (PMCNTL), A 
DI 

XOR A 

OUT (SYSTML), A 



IN 
CP 
JR 
XOR 



LD 
OUT 



LD 
OR 
JR 
EI 
RET 



A, (SYSTML) 
E 

C,PLAY1 
A 



OUT (SYSTML), A 



A, (HL) 
(PMDAC), A 



INC HL 
DEC BC 



A,C 



NZ,PLAY1 



; D/A MODE 
; reset timer 

; wait 

; reset timer 
; play 1 byte 



; end of data ? 
; next data 



END 
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1.4: PCMffl^I/O h 





Bit? 


Bit6 


Bit5 


Bit4 


Bit3 


Bit2 


Bitl 


BitO 


0A5H Write 


0 


0 


0 


SMPL 


SEL 


FILT 


MUTE 


ADDA 


0A5H Read 


COMP 


0 


0 


SMPL 


SEL 


FILT 


MUTE 


BUFF 


0A4H Write 


DA7 


DA6 


DA5 


DA4 


DA3 


DA2 


DAI 


DAO 


0A4H Read 


0 


0 


0 


0 


0 


0 


CT1 


CTO 



• ADDA (BUFF):/<y7r-*-K 
D/A aw<-^-(Olli*t»St 
So D/AISttO(^;My77-)x 
A/D B#(i l^V'^y??-) £ 

7 7-0)ttl8i:i'3Ti^o 

• MUTE: la— JF-f >?®m 

U> t7t:L/:Ut5o 

0 : (ij-fey h0#) 

1 : §j»HJ**>' 

• FILT : ^>7°;u^-;u K0KA*« 
A/D n\z-*>-7)\>*-)i> KMftCA 
Ct5*\ 

• SEL: ^^-ASft-f-tfttlft 

□ -/<X7-f;u^-(cA^t2>jf-§-^ N 
D/A □W<-^-(7>ffi*ft#K:-rs 

SriliRt So OT D/A -ft 



SMPL : tf>:7 0 ;u*-;u K1t# 

0 : *y H$) 

1 : K 

COMP: a >'<U-*-0>fcB:&fI# 
tr>:7 0 ;u*-;u KOtH*«#k d/a 
a w<- * -<Z)ttl*«# i: fcttUST S 0 

0 : D/A &tl>y->7 0 J\'*-Ji' Kffi* 

1 :D/Affi*<1f>^*-^KttS* 

DA7-DA0 : D/A fflSx-* 
PCM x- ? frS^t ffl 

T\ PCM a £IS£T 5 ^ £ afi^T # S o 

CT1 \ CTO : rt^V^-x-? 
63.5 v>f ^P#rtlZ*«>> ^77 7° 
<**lS Q D/A R* 9 V r/y^ 

dliJJfflU 0A4H#itet-#^ft/zx- 
^3^«UigLtBA*<lSo ^/-0A4H 

yr-^tiSo 



I 



SLOT 
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Z<7)m$, MSX-?tf s J> 1989^2 J3^\ 1989^3 "MSX2+T 
9 — iD\,fflfcW k, 1990^11 n^r<r> "r^-*;w- T-f x ) ->x" com 

2.1 y h ixmtz 

MSX h \) -y 5?*Hsy h t Z> tzib^it h U y =J Z o 7 h " . fU 

2.1.1 CPU^tiJ-ttJr^O^'oTS^ 

3>h°^-?-£fft£t£&okt*g£^n a nk^7^ "CPU" fc^'J-o 
CPU k ii "4 5 *^0:II^B (Central Prosessing Unit)" c7)B&$fcT\ 3 > h° a - j? - 

3>ti-^-**a-5fi||BI±, ft^WO k 1 "2it»" 
ft&i kiifrloTcOkfc'jo i<0 2 jt»W 1«t=& "Ky h (bit)" , 8+ff$- "^<-f h 
(byte)" £ v> 7 o ttz, f^a^yA ") X h <Z> * & k* "C, 2 % <n t tmi-f h 
tffiW(.tf$S>< ^-oXLtlCr>X\ 4 t'.y hW2jl&$: 0~9 k A~F OX^TSfc-f 
"16 t i <f£i9aSo 

cai±P B m^^r^T-(5 Lv^/-i(tt\ 3>t 0 ^-^-<7)-ffi:^T"(±, "*o (K)" k 
v^ijMi^ 1000 j$T- li & < 1024'fS^*D*tl) o fztti£, 64 3- hoy^e 
lj— k{4, 64 x 1024 = 65536 'M \- <DS * V —<7)Z £„ Zfllt, 65536x8 = 524288 

^ hrtcyt u-}c#-f-**#(tA,iiTvvs a "#*"•«?> "7 ku*" kn? 

ifflS & CO, ± < ~> >lf C7)7°n ?y A&k "HfrM^iiilii 8000H" & k k# 

2.1.2 8 tf -y h CPU Z80 <7)F*ggfl&^5 

CPU k^ 124 \z "7 K UX'<X" k "y-^A*" til? 

fi"tv»4. TFvx^'xtli, CPU Lfcv*/* >J— a#Jfe$$£-t*£4l 

M-ts^*6<7)«^coc: k 0 ii#* s 'cpu 'J — #»fi-c&so(;:MU 



2.1 Xp 7 hoTWi 
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H 2.1: Z80 CPU(^/^iJ- 



Address bus 
16 bits 



Z80 
CPU 



Memory 
64KB 



8 bits 
Data bus 



OOOOH 

t 

16 bits 
address 



FFFFH 



Memory 
64KB 



MSX CflSfcflTV.** Z80 CPU 
ktts 64 *P'<>f K7)p< 

* i; So 16 tfy h<7) 

7 K ^X/<X0«#Ts OOOOH - 
FFFFH £ *C(7) > ^ 'J -(A+tf) 1 '< 



turbo R iiWi<D MSX CO CPU "C#> £ "Z80" t±, 8 h^y h (^SWfCji 8 
Of-^^Xk, 16t«y h^TKi^XAx^oTi^o dfttci 9, 64 *n^>f 
hoy 'J l /nM hToRAH*-e*4fclt#o -^i "3 ^ CPU 4- "8 b> h 
CPU" , 8 h CPU^|fi^^^fL^n>b 0 ^-^-^ "8 h n>b°^-^-" 
ft** MSX (i 8 t*y h ^ >h 0 ^--^- 1 fctt 0 



O0OO0OOOOOOOOO0OB 

(B (±2 it&£«;btfe^) 

1111111111111111B 

*T 0 ^ft^ lOMlfcTmbtt 0-65535 tX\ 16 iiftt^fcf t 0000H~FFFFH 

(=i^^ io iift-eii 0-255 i-p^>fit**fcl-o h^tre^fr? 

tltzZtlt,<nS*: >J-£\ ^rn/^ ^{i^fi/ft 64 0 ^ X. 8 tfy h 3>b°.x- 

MSXi±8t> h 3 >b 0 ^-^~^hfj(C#v^citi:\ *ilitil6t?y r3>b°^- 
(16 h*y h CPU £S»L^>b 0 ^-^-) {,faUIT^5o d<7)^(± 
^_^ /<x ^ 16 j. ^c7)T\ 8 b«y h 3 >b°^-^-^Jt^2^1f$B£ 1 «^ 

i^«/io >b 0 .x-^-O^< (i x 32 b>y 64 b«y h Or - 

MSX turbo R 16 b y h CPU <7) R800 sWtftSflfc** 'iit^coij- 
h U Silt* f-MXIJSKy WtiKo 



2.1.3 'J-0>ffiStt«#t:J:o-C-f CK □ 

<;-fc:|±£< cos*®****. *1\ Sl3p a nW»l^ «fc^T^3S?<iS<7)** 

"ROM" t "RAM" o ROM(Read Only Memory) fc lifl^fcS^W;?. fcftft^ 

7 h -7x7 (BASIC & if) ^ ij - h U •/ ~J •Cft&S ixS V 7 h 7 x 7 (±, T^T 
i to ROM CO * fc#f» ft"C V> £> t> Wio ttz MSX2+ (3 o T 
81? ROM tli, S^WX^l^l^^lffflOROMc^ t 0 
RAM(Randum Access Memory) t 12, g feaStf if, €lH 

7 h +£ A.XWi& £> , d<50 RAM £feH § *> tt£*„ 

"SRAM" fcli, mS*7J# s ^S^RAMT\ ^MT'tJl < / - h'«V 3 V 
^rK-^7VW7-7°n, * LT, MSX -*?7 Ti^ y (/);<■■/ t x ) —'<•</ 7 7 y7*#l 

c:c7){i*>tci, ^tU-Jftv^cioT^StSikti^. 0 2.1 coi; ^ iz, 
CPUicKlgLT^^/^'J-fi "±E1t" i^li'^-f^t'J-" c MSX 
WOSI? ROM ja^W ROM t , 64 *n^M h coy ^ > RAM (±, MSX <T)J 4 

i^MSXtCli, I«ti*>l:"t'f*RAM(VRAM)" t V> ? / ■£ >J - & h & 0 
h'ftRAMtli, TWhrHffi{:^i-5H^X?*ie-|t1-|»3trtWRAM 0 3 
> t°x - ? - c^tic ±oTli, tft RAM CPU icfiftig Ltv^^US 
ttif, MSX T*li VDP( t'T"^}" •fa7V-' 7°o-fe . 7 Ht-c7)H§) tV^-?#MCO^ 
& £3£fi L T , CPU t \£T* RAM § flX & „ 

#W&fc]«fco MSX CffJK LT < S BASIC OAFISH if i>, SL<f^Tv>4 

2.1.4 MSX(7)7P7 hotirX^fe^*^? 

litftctt^fciii:, 8 t-y h CPU \zW®X-%%>/4 >y^e 'j-i±64^fo 

64#n^>f h ^ii. h / * U - £ S ± 7 
MSXO^li "Xn-y r-^JOWx." J:V^]!iS. H 2.2 <0 J; a 



2.1 Xn > y h oTfiTftT 
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H 2.2: MSX^Xo-y h 1) 



MSX X-&s 64 *P'< 

"XP*y h«U» 
tL" fci'32rifrHHo 41 
(A64 + P/W K7)>^ >J- 

*P'<>T h0>> -*fi 
9^lt/-'o C<7) 4 *l<7)y 
'1-4 "***Py s * 

P»y h" £ nfvUo 

±T-iy#(1024 *n)^>f **HttT§ft tV^fctto fcftfU te^R 

y ^ ij -O0000H-3FFFH#flb*T^ 16 ^oa^ h 0, 4000H-8000H 

#Sb4"C<^16^nv<yf h 1 0 l^fft^LT, 8000H~BFFFH#Sfe^-e^^- 

S>2, C000H~FFFFH#jfc£T*£^--^ 3 t v^*^o Ztl?tll6*V'H h£ 

fcfcitf, BASIC >f Affi^Sf oM^lliltv^S t Kelt 
¥ 0 BASIC >f >^-7°'J 9—<n* 4 > ROM N 1 #*y*>f X? 4 

7x-X(^ROM, -<-v?2 t 3^V^ V RAM {C-tJJ VWZ-htlh (B2.3 #1) 0 



CPU 




XP-y hXO>y hXO>y h X O >y h 

1-0 1-1 1-2 1-3 



m 2.3: MSX^XD 7 hfglt (*<7) 2) 



CPU ^ b 

OOOOH 

^— y 0 



4000H 
^->> 1 

8000H 
-<-P 2 

COOOH 
^-v 3 

FFFFH 



J A > 
ROM 



ROM 



RAM 



RAM 



X D 7 h 0 

y 4 > ROM 



X n 7 h 3-0 
RAM 



X D 7 f 3-1 

f 4 X X 



h^^^'J -0)7 K^*Ci* 16*P'<-f h-f^CT) 4fe(7)^- 

ii^<7)^^^rfeJItSii^(i N Otf BASIC <7)y-f > ROM, <<- 

x 1 J^x-f X^CT) ROM s 2 £ 3W>f>RAM fcl^A^/fo 



BASIC >f >^-7°U BASIC tf^tlt7°n/7 A£fe£l1-£ 

7°n77A^^tt\ MSX*f£<7)ROM t£#§&£*iTV>S 0 MSX1 Ti± 32 * o 
'<>f K^ROMfcAoTV^{tftfc\ MSX2 Tit 48 ^ P'*>f K % Z T MSX2 Tit 
ROM **2 fflfC^HtfefU MSX1 t^ii^SP^** 32 h c^> >f > ROM" 

fc„ MSX2T«»5<ttoiijft* , 16*n^>f ^"*7'ROM" fc#*&4JrCv** 0 

^{dti, 16*o^>f h«ROM**rtjB 0 BASIC <7)7*4 X ^ Atb^J £^#11" i>tz&> 
<V7°n 7? A (DISK-BASIC) &£flTV** rtffrfc, fa? 

Affl^j^fcli, H 2.3 <7) i ^ £4*llfc*4fcttrtfp 

2.1.5 MSX<Z)«;aH4<7)«*tt^P-y hK&ofc 

^i#^J: 9 fc, MSX tdyM X^>f >?-7*-Xt;- V l ) v y^MtS 

X&lltf'iltcbtlh t £fc{4, gflfttofcy* ij -^xV X?^ >?-7x-X 
ROM coxu > y h iztyVWz. hti&bU-fZo zntz&b, faN>^-7x-x 



2.1 XP-y htfff 
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f-fX^^y^-7x-X^IitSi:, "CALL FORMAT" fc^T^ 
t5 s \ ilff * - h 'J -v : J h b s "CALL TELCOM" b V "5 i£5g BASIC CDlft 

■&«£•? iw^rl) 0 dtife<7)4fi:3R*^(i, h «J * ^f%^ ROM ± ot 

b * SiJfllt 57"o/7A^fa^^ ISAjitf j65>S*** h 0 bZ-hb* MSX TNi, 
^>^-7x-X^-hU. 7 h ftfltT, S i&WK BASIC CDifr^&Sg 

MSX-DOS £mt7v7°ltz "B*fgMSX-DOS2" %t&fcW h fc L 
Tl£fl<7) "HALNOTE" , ^ LT turbo R#ffl CO GUI(7*7 7 4 * A- • a.— if- • ^ 
>^-7x-X) t LTg*§L/i "MSXView" fe, h >J >y it & 7 7 

h co b o 0 c co i -5 ROM * - HJ v £ x n . y h KftR-f 5 t f»*t:**^ 
£te?fi-e£ S ZbfiK (i^^'y3>|:/j:v> MSX 0JUtf$*)£f. 

xn.y htmm%mttzi!b\ * ti£M)»z% ttzy°v 7 ? &%m%-t §coi±, 

=5r*^*^^*C t 0 Z80CPUc7)v^>I=rn^7A^g^(c»!t-l.7°Dy"7-7'- 
fcfcotfK Xn.y hcO«^**S{wSj!S-t §f-(4 l¥m±****& L*t&t> 0 

2.1.6 :^^o/:MSX2+(^7P7 r 

{^;WXD 7 Run<0. ltfl£fc, ;(0Xo . y h fc, MSX CD || ,£T"& 
*ofc„ Ztlti*, "fie*C0MSXT1±ilfitcJ;oTXn.y HIKfc^JliifeftK:, y 

tzbHX, Xn.y h l b 3 3&»#-f U 7 vXn-y McflJO ST £>tltV&$ttt\ 
* l>#£o V 7 h **Sf*»^v> 0 * fe, x d -y h 3 coi£3SX PyH: RAM a*S#ft 
DOSfr^rROM^^^&frofc^a&if. 1'SfitC7°o 

i>*>i-iifli>*XD7 h- b^i blitio 

CLfL* s 'MSX2+(c^oT, ^otXo.y h^(cP1-§*,^fI)tOSfp^y)^ 
tltzo 0 2.4 kg 2.5 iw^L^co**, co MSX2+C0 X n 7 f>fl|j$;co$| 0 
ltl>y7 h 7xTcoS(cJ:tT, Xd . y h 3<nfr*W&thyk&t. xn./hO 

12.4 \zW6.Ltz<Ms*, Xn.y h 3cOA*l£S5tS*^o l*Xny h 0 fc, BASIC 
coy 4 >ROM£S§, Xn.y h 1 txn.y h 2*W%*)—\> 'J -v'JXxj-v h btho 
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m 2.4: MSX2+<7)Xo.y f Mfc^M (* o -y h 3 <?> fr*$M.t 



OOOOH 


X o -y h 0 


^-x 0 




4000H 


ROM 


^-v 1 


>*f > 


8000H 


ROM 


2 




COOOH 




^—iS 3 




FFFFH 





ho C<00**MSX2+<7>«*;*ny tmtiLo 



X o y h 3-0 X n -y h 3-1 X D 



OOOOH 
v 5 0 

4000H 
^-v? 1 

8000H 
^-v 2 

COOOH 
^- v 3 

FFFFH 



•y h 3-2 X P 7 h 3-3 



RAM 



RAM 



RAM 



RAM 



ROM 



31* 



X^ 

ROM 



MUSIC 



y RAM) £\ 0-3^-y^W^bffll:XD7 K:RAM^< Ji«)i:l< 0 P 
fcfc, t7ROM, m^Vy^!^-, *m*^#t : ^^ft48^n/^ h ^ ROM 
£\ xn« y h 3<7)te3Sxn.y h^ifti* % O k i:otS< b>?Mo HTiiXo.y h 
3 co 0(S*x d 7 M^ 0 #g ^K?gX P7F)C RAM ^\ 3^1C ROM **g*» 

utlW L0 2.5 (±, Xn«y h 0 txn> y h 3 &4Hh l*Xn 7 

h 0 Ol£5gXn «y h 0 fc, V ROM#*g#\flTV>S 0 Xo7M^K(t El 
2.4 v>m&tm%W\to rvx^^>^-7x-x^rtl«^(:(t Xn.y h o 
^te3fiTii£<, Wtfxo 7 h 3 ^OtegSic ROM timfr1nZ> £ t Iz&M LXic 
&ib\ El 2.4 tSI 2.5 ^fi£fec7)g|^ 0 "^4 0, faN>^-7x-x, 
MSX-MUSIC(FM WiE) , ilff, piXgn^*S*»^^ ROM KM I T ti, MSX2+ 



2.1 XP 7 h olM 
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H 2.5: MSX2+^Xn 7 h»J&<7)$J (Xn «y h 0 t 3 *W&tZ>Wi^ 



OOOOH X o « y h 0-0 X07M-I X n 7 f 0-2 X n > y h 0-3 



-^-v 0 


*4> 


4000H 


ROM 


^— v 1 


*A > 


8000H 


ROM 


^-x 2 




C000H 




3 




FFFFH 





MUSIC 



ilfl 



m 



X n > y h 3-0 X07M-I X o y h 3-2 X n y h 3-3 



OOOOH 
i? 0 

4000H 
^-v 1 

8000H 
^-v 2 

C000H 
^-v 3 

FFFFH 



RAM 




ROM 








*?va V 


RAM 








ROM 






RAM 












*:/*>a > 


RAM 












tf^va > 



{■ 0 3* f ffi5IJft5o XD7 h 3-3 IC(± S ^-*-»|ro77 , i^->a 
> (7- K:/n -fey-* -&£:*) c t*"*So 



d Ttfttif, ZtlXi> MSX2<7)Xa>y HflJ* «fc *) It* IM^^WS^ioti^ 



2.1.7 XP7l> bWM I *> f» X. 
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SLOT 



^tl^It. H*lSMSX-DOS2(RAM ^ft/lL^?^ 7°) *k <e<7)t>k-3„ 

X o .y h feSgS^RS^ ti "MSX j£ggX D -y h tf.y ?X • EX-4" . ffife 2 
75 9800 R [gfjglj] T\ 0 #x u 7 h n - ? X 03-3486-4181) *>f>^ 

ft&f§ft$ftTv->& 0 Cc7)(i^tct, t-> < MSX J —Ji — 7y s 'X o 7 



2.2XD7 LElgiJvSl 
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2.2 XP-y HSJU 

7T-XD7 htUWI-**^', MSX2+-C«0tb»<i0«H^^^ fe>f"frlC&%9-f S. 

2.2.1 >y h M'J#X.SlZ(i 

"flLti'^'ot znumzmn-LXi, hhbA, "Area* 

*1\ MSX CO CPU T*5 Z80 fcJi, "I/O h" ti>HW*S. itl 
(4, CPU ***H3IS (o £ 9 VDP-^FM Wli^iffiOJS2«S) tiHTf « 
i 7 ttWti* Z80 (cii^fh 256 *^,^1/0 h***5tttLt\ Ztl^tl 
iZ 0-255(16 jiSTti 00H~FFH) £ -C'<7)#Jfc*ffl 9 S T S £ t T\ LT H 6. 

BASIC fl^ltW*- h tli, "INP" h <7) 

*£Bfc*, "OUT" HTl-'M h<7>ffi£#<. *^v->>MTii, "IN" *HS-i 

"out" a k re tft § * t So 

t* >y h 7 <h 6 3 , 5 t 4 2 , 3 t 2 1, 1 iO v 

0 t i>i ± -9 tcMSLTv>i,(7)T\ 11H0000B(B ii 2 M%k£MMt I) £<<•>-){££ 
W%&tst, <~<-i?3 t 2#XD 7 h 3fw, ^-v» 1 £ 04>'XD 7 b 0{C"BJO#^ 

1 Z\ t fc, KSftX n 7 h £-flJ 0 S * 'J -<n FFFFH #Jfc£flg-5 CD£ftt 

^i-pStUffctt, "BIOS" CloTXny BIOS£!±, "Basic 

Input Output System" t^i MMo h t T < b L < Mt S ft £\ K 1 ? x 

2.2.2 X □ -y h 

BIOS £f£oTXO 7 h t« Ifi-Ji^CIt S*XD 7 Ff^tfelXDy 

(CPU flwf-^^EiM) «Ii:^TLii>W(?)^ M 



2.6 i a ic 8 f"/ h (i /<>f Y) <r>%t\iv Yiii<^x, I*xd7 h i:l£3g 

f:tx.lii*XD7 h 0**tStS(^{i, 00000000B(16iIft-CI±00H) tv^ffi 
l|Xn 7 h 3WtlXn 7 h 1 **tS-fSt-l±, 10000111B(87H) fcl^ffi 



El 2.6: X o 7 h ##<?>*b£:£& 













by 


be 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


0 


X 


X 


X 


X 


X 







b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


1 


X 


X 


X 











xn^ h #■§■(* x m 

(D^llZS t'-y \ (= 

*X □ *y h #-§-<7) 0 
00000000B, 

P7M (7)K;3I^ □ *y 
h 1 

tc& 10000111B £ 
1^ -5 fit &l$;U£i x v,* 

tl5o 



2.2.3 X □ >y h 4«f^1- 5 BIOS <nffi& 



£1\ BlOS^mn^m^mbtfz^m^i:^lXi 0 E t(±BIOS*W 



RDS LT ooochSMi 

[E] AXn 7 H^ 
HL #Jtfe 



2.2 XP-y VWVWLlZtom. 
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R 



M 



A t£X,*ffi| 
AF, BC, DE 



lie 



WRSLT 0014H 

A X o . y h 
HL 



3r L 

AF, BC, D 



M 



CALSLT ooich 



EJ IX nKif(h I - ** 

IYH X D -y h 

IX, IY, MV S JX?- 



R 



M 



{£) Ijlft^XP -y hc7)ttl^X^ -y 7(Zf£#L, BWW^-f 

;i^t5. AF, BC, DE, HL U-^X^-tfOW^ii, £^77U~ 
f->!cig§tL, -9-7VW-^->^"RET^$^1f1"-i> t, 7C<07'd/7A 
CSS. ^<7)t#i, AF, BC, DE , HL V*JX9 —<T)W&*t 

i->frhH£$tl&<, fSf'-M F^X? -y XD.y 

ENASLT 0024H #*& 

XO y h ^OfiS. 

A X n y h#-t 
H (±f±2 f-y h) 



Ml AF, BC, DE, HL 
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%2i£ SLOT 



&| tztMZ, 2^-i?£tyr)WZ-ltztbliZ{^ H V=JX9-\Z 80H-BFH 

CALLF 0030H 



RST 30H 

DB xn 7 )-ff 

DW #±ft 

[r] ■fwb-tta^fcj:* 
[M] IX, IY, mvi?x?- 

g Xo h h#Jft<7)ffi£^ffija^li, CALSLT tlH to ##J&Iffi 

EXT ROM oi5ch 

V"7 rom ^pfvmto 

[e] ix pf vtbt#±tii 

[m] DC, IY, %V : JX.f- 

g S IftW £ If 7* ROM <7)Xo 7 F § as CALSLT t [B] t f Jl 

&X.&V>o -i-i? 0 KftLXlt DOS ROM VthtiM^^^Ml 

Xo-y MS/jScic ioTiSffi^S^ t i>h&frh. "g^MSX^ttT'#< ?□ 
7*7 A" & i -9 izmM Li To t < tc DOS ^ h ^ 7* ROM £»?tm* 9 

t IT CALSLT £f£^ X o y h ffffft t f 4 X 7 4 > 9 -7 i - X^ffH^ ± o 



2.2.4 X □ >y h «j£ 5 

Hijl^ fclaBflL/iJ; •) C, MSX^OXn -y Vflil&lttikffiz iotMJ. f'UN 



2.2 xp7 LJLlSijcai 
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ij -<7)F380H~FFFEH#i11l^T"$- "->XxA7-^xi;y" 

yXri7-?x ij r ir'V X?7-?x. "J TtcEif $frO>i>o 
X V RAM **JfOXD -y h {c£>£*>t f-flSiiE^'tt fc\ a 2.1 <7) "RA- 

MADO" ^t'lif-f x? 9—?z- ij Trtt3i>^ 0 %<r>tz#>, 74 x?a*&v> t iit 

'J Xf 2.1(2, ItL^^yXf A7-?x IJ T^^S^tXD y M&l&£, 

tfif, RWtt "MSX2f K7*-y?" &if£jE."aiU\, £ft>£>, ill 

D/7A^f|*|itlii>it^i>. ^'J - WSLtiL^rilCv'Xf A7- 



2.1: Xu.y h (Cgl-fS yXrA7-?x IJ f 



m 




MM 


RAM ADO 


F341H 


*<—i? 0 CO RAM 60 X O 7 h (1) 


RAM AD 1 


F342H 


1 60 RAM 60 X P y (1) 


RAM AD 2 


F343H 


2 60 RAM 60 X P y (1) 


RAMAD3 


F344H 


^-v 1 3 60 RAM 60X n <y (1) 


MASTER 


F348H 


F7^7'A(7)^ >^-7x-X(7)XD 7 h #^ (1) 


EXBRSA 


FAF8H 


"9" *7* ROM 60 X D >y K#-§- (MSX1 Tit 0) 


EXPTBL 


FCC1H 


/ >f > ROM60XO «y 


FCC2H 


xn > y h i jweai*ftrv>a^if'5* (2) 


FCC3H 


Xn.y h 2timife$tLT^&frZlfr (2) 


FCC4H 


Xn «y h 3 &ti$k$tlX^&fr£lfr (2) 


(1) 7*4 x^3&»**»^^*^r»« 

(2) t£^$*lTV>fU£ 80H, * i Ttc ft tll$ Oo 



2.2.5 y7fA7-^l'J7?:SoT*5 

MSX2^r-AV7h(7)^[:, MSX2+T*S!j*^{i SCREEN 12 60/M h^H 



"MSXOTaH" ^i^SfcAlcli, y>f > ROMC0 2DH#Jfe*Sttr o 0&£>tt 
MSX1, 1 & <i> tt MSX2 , 2 ^^ti'MSX2+, * LT 3 & £>tt turbo R t V» •? frtto 
— jfeK, 2BH 2CH #iife<7)rtW(i 0 £ftfil\ "JS^O|(|fflffltf^f)*lfc 

CHltt&&K&£tt£, MSX>"fy3Vli3-D7^litA. Vh'x^, 
)K^?^x- h££^U@SI^1tf}£ftT^S 0 &R<o$$HT(i, ^tc 

ST, "t'f*RAM#l" fcP^&Ktt, FAFCH#ife£ffttf„ b*-y h 2 fctf-y 
M«9ffc&*, 00 &£>tt 16 h 01 &<btt*64 JfD^N'-f h 10 & f> If 128 3- 

5fcCD-<- ^ tfO ij X h CO J; -) [c "AND 6" T h* -y h 2 1 1" y \ 1 cOfit^KX *) {BL, •?■ 
ix£ 2 -Ptlittf^v*, 
ClOVX hT*tt, 4 tt t L T "KM! BIOS" wWHStH^T^S. CtLti, il 

<7>Wtf&t£o FB20H SJftfiO t" ■/ h 0COF*9^**l T\ FFCAH #Jte<7>|*|§#* C9H T& 
ttfttt, n^frtnWfeBlOSmtfthh Z-tlztchc % tlrfffiTh h frM^ h \Z tt, 

Mmizlt&irtlX^ttWtz'llZ. FFCBH#*WF«3§li, t£3fi BIOS ^b^^o 

*l*>&*&*OfeflTV>&^tf-y h fcfc i.(i;xo . y h £>y 
h 6 *»fet-y h 4 fr£C(±, Wl^iiifLT^Sfriba^frw *£.T% "AND" 

^fot, *coi*Mg£ii*ILTv>.&.r h* s 'b^i>*^ 0 

Xo 7 Fi^'Ii'SIh^l.o *f:fr£>, S#<7)J#oT^S-v;/>T-SSLfc*fc 
tt, S/cf^cO-v^VT^^tT^i^o KwvyytrxHT, *<7>>BI&£^ 



2.2 xp 7 hwvmiizmm 
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'J X h 2.1 (WHO_AM_I.BAS) 



100 * Analizing slot structure of MSX 

110 ' by nao-i on 9. Jan. 1989 

120 CLEAR : DEFINT A-Z : CLS 

130 VE = PEEKC&H2D) : ' Version No. of BASIC 

140 IF VE=0 THEN PRINT "I am MSX1" 

150 IF VE=1 THEN PRINT "I am MSX2" 

160 IF VE=2 THEN PRINT "I am MSX2+" 

165 IF VE=3 THEN PRINT "I am MSX turbo R" 

170 IF VE>3 THEN PRINT "Who am I ?" 

180 VR = (PEEK(&HFAFC) AND 6) ¥ 2 : » size of VRAM 

190 IF VR=0 THEN PRINT "VRAM 16KB" 

200 IF VR=1 THEN PRINT "VRAM 64KB" 

210 IF VR>1 THEN PRINT "VRAM 128KB" 

220 MR = PEEKC&HFC49) : ' size of main RAM 

230 IF MR >= &HE0 THEN PRINT "RAM 8KB" 

240 IF MR < &HE0 AND MR >= &HC0 THEN PRINT "RAM 16KB" 

250 IF MR < &HC0 THEN PRINT "RAM >= 32KB" 

260 FOR SS = 0 TO 3 : * EXPTBL 

270 PRINT USING "Slot # is " ; SS; 

280 FF = PEEKC&HFCC1 + SS) AND 128 

290 IF FF THEN PRINT "expanded slot" ELSE PRINT "primary slot" 
300 NEXT SS 
310 PRINT 

320 SS = PEEKC&HFCC1) : PRINT "Main ROM is in " ; : GOSUB 530 
330 SS = PEEKC&HFAF8) : PRINT "Sub ROM is in"; : GOSUB 530 
340 IF PEEKC&HFFA7) <> &HC9 THEN 360 
350 PRINT "I have disk(s)." : GOTO 450 
360 PRINT "I have no disk." 
370 SS = PEEKC&HF348) 
380 SS = PEEKC&HF341) 
390 SS = PEEKC&HF342) 
400 SS = PEEKC&HF343) 
410 SS = PEEKC&HF344) 



PRINT "FDC ROM is in 

PRINT "PO RAM is in 

PI RAM is in 

RAM is in 

RAM is in 



PRINT 
PRINT "P2 
PRINT "P3 

420 PRINT "Bottom address of disk work area is "j 
430 PRINT RIGHT$("00"+HEX$(PEEK(&HFC4B)),2); 
440 PRINT RIGHT$("00"+HEX$(PEEK(&HFC4A)) ,2) 
450 1 detectiong extended BIOS 
460 IF (PEEKC&HFB20) AND 1) = 0 THEN GOTO 520 
470 IF PEEKC&HFFCB) = &HC9 THEN GOTO 520 
480 PRINT : PRINT "I have extended BIOS." 
490 SS = PEEKC&HFFCB) 

500 PRINT "ROM of the extended BIOS may be in " 
510 GOSUB 530 
520 END 

530 f displaying slot number 

540 PRINT USING "primary slot #"; SS AND 3; 

550 IF (SS AND 128) = 0 THEN 570 

560 PRINT USING " extended slot #"; (SS AND 12) ¥ 4; 
570 PRINT : RETURN 



GOSUB 530 
GOSUB 530 
GOSUB 530 
GOSUB 530 
GOSUB 530 
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SLOT 



2.2.6 MSX2+<7)'N- K^i7ft# 

MSX2+c:(i, ^-F^xT^Pn^l'S^lDi.biif:. S2.2 £ibibtz<?) 
**, *r L < f±*§ ^Sit i (±j&iP § fifc I/O h *f 0 



2.2: MSX2+C0 I/O d?- h 



I/O ff Ml 


fflift 


7CH 


FM -t?S 


7DH 


*f*Wji FM ffft 


DAH 


^ 2 ymm^ ROM 


DBH 


V 2 ROM 


F4H 




F5H 





z tuna l < ttai*^* i 

^7Attt> I/O *- h fcE&ffifr 

■f tz bios ttt3B44 f J:iio 



7CH#Mlfc 7DH#Jfe(i, **Krtji-5afcFM#at*l(MP1"ftfc*OI/0 

ho ztitim^, h »; 7 ^rfti&sfL*^^^ fm 

$;ft££b) , *+V — v9<n "FM-PAC" tUt I/O h ^fi 

T> 4018H 401FH S*^t^it)\ f^l^lW "APRLOPLL" t V>«9 X 

Brtfltf, <£<7)Xn«y h C FM f S & Pt a 7°n ^7 A CO ROM ^ , 
FM %U&lftM$tlX^& b^i blltZo 

FMWiK#-h 'i «yv^^^i±, 4018H#*^fe^|^^ u PAC2OPLL" 
td, Mp D p^filI**^t 4>c^ t "OPLL" ^X^K&S J:7*f 0 
"MSX-Write" ^— SB^^fA*- h 'J >y S$JJ<7)>* ~ a-"? "BASIC" * 

M&t, U -fe >y h Ztitz ± -5 C MSX >f h;vB®#*^;b*i-5 i> £ 0 £ft 
ti, V *7 h ^xT^fiffl^ffi^T*. y ^ > ROM <7) 0#Ml^y^ >7°LT, 'J -fe »y 

<7)T\ V7 f^xT^filf^lS^ t&&^tz 0 *tt**MSX2+**fc(±, I/O 

ft? L, Sl^tcli, ^COJ:? (CMSX2+co^>f >ROM fcit#n£ tufc BIOS 

CALL 17AH 
OR 80H 
CALL 17DH 
JP 0 

tOWfl:^ WViil § tltz ROM h ij 7^0/7^11 



2.2 XP7 bJH^jJCjjl 
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CALL 17AH 

2.2.7 f!^ C T'<>f X>T *- 

81* ROM fcrtjiLTv** MSXfcg£*ROM 

0 2.7 Ctmi^^- ^x7«> 'J -fey VV&te^XfrhVWffiZtlX^&o 
Z LXy I/O h co F5H #j&<7) l h (8 h ) OfitSrS^ StfCl t T\ 1 \Z 
^ o 1 7 h C WlSt S ^1^- F ^ x 7 ^\ '<K\zWM%ilhbtft* 0 Z.fHh<^ 
9SMl^ Yttzl$P*>7Q(Vy h^xTCioT, ^ ^ > ROM o 

MSX2Ti±, I/O Y<K F5H#JtbfC 0 *#£&X/tt»6\ ftfcfcttSflTV* 

El 2.7: f^M ^—771/ 
b7 b6 bs b4 b3 b2 bi bo 



L-H 1 7j^g|? ROM 

^ 2 7K^m* ROM 

MSX-AUDIO 

AV Sdffii (i) 

MSX ^^-7x-X (2) 

RS-232C(3) 

1 y 4 Y^y 

' H#ft 

I/O *°- h<7)F5H iJx *1*rtjfc<Z>/\- F^iT^CtS^ffl 

UltS^ta^l- S (1 ^rt^iiJtl/:lf7 h EJUS?**"- K")i7^fl) o 

(1) I/O tf- h<7) F7H #JfeT*IJ^l^n5X-/N 0 --r >#-X«ffi#*fo 

(2) ft##U:»5^*ffl<b**lTU&Uo 

(3) ifAttt|l!«4l>o 
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B2M SLOT 



Write" & if #*, ROM CO 0 #itil^ v> > 7° L X BIOS £ SiS^JW-fb L <fc 1 1 1 2> t , 
as«t-j iftfcj: 1 ), I/O hc7)F4H#Jfth F5H#**SfflL 



2.3 MSX trubo R 60 X a h 
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2.3 MSX trubo R <7)X □ «y r 

$rL<8^§ilfc, MSX turbo RWXd -y rtft&(CO^T»j&t So 
tilt, %A,ti>Mm%i^Zt%<Vt* 0 

2.3.1 0^l"XP -y h^^m-^^/z^" 

12.8*; turbo RWXn.y ^Sf;* 0 CPU (D^Mit^ifB 77°'J^-->3 

^<7)iaT'i±, Xn .y h 3-0 tC 64 Jfo^ h<0 RAM & J; n JE, £ £ it fc\ H 
mzltJ ^ lj --v.yyN"-^ hfc LT, 256 h 60/ 4* > RAM tW£Ijc § ftT 

t*& 0 \ tm7Lh%^\ts B*I§MSX-DOS2 607-yxiJ 7 

^RAMfa^ -<o<7)$Ti^1-S "DRAM^E- K" ^^"i^, ii^ii^bfl^o 
"Co, 77°'J T-v 3 >7°n?*7A*}£3gBI0S TtVy^-^«')f i., CI 

ti 60 ram «rm^o 

Xn.y h 3-2c7)^-^i [c(iDOS60->XrAROM*J|X*fe^XT^-l>o t 
l>otk CLiiCli F(7) DOSl(MSX-DOS) c7) ROM 48 *u;<j 

h <r> DOS2 c7) rom Sii-c v v-c, &£'K:j8 t T i ftfafc-gj 9 .#£ & ft & J: i 

Stf&fLSilfcCOXn.y r«J&60«*60fiJ£J2, DOS607°n^7A*#a<7)^ 
T+r-7* ROM H>^-Xo 7 h n -;PT* £ 5-'£ t t , DOS 60f lj 9 ii^a7°o 7" 
7 A £ if 60 $ jfe { - g t , x h £ ^ £ 1 1£ 0 ^<7) M -v if X*'t£ft I tz Z t if h I <T> tftftl 
t* , 4£SK § ftfc X D ■/ h 0 \Z RAM +r7 ROM &$> o MSX-DOS 60 4" 

L*»L turbo R-eii, i£3l?ilfcXD7 h 3 tc RAM t H t7" ROM S 60T\ £ 
60 X i |RM*$3£ fc fc^fe Itrtf. 

OPLL K7^f ><— , Oi9 FM-BIOS <7) ROM ii, H^fXny h 0-2 
fcffiS^flT^So -e 60 turbo R^fflV 7 h 7xT(i, FM-BIOS & X o y 

U<y {ft tL-So dfiiixn-y h l izio^ij-Y u -y x 

D -y h 2 izr-AX- h <y >y h LT^^ o fc 6 60 T\ -SI360 MSX1 

t MSX2 Vv->T*li»J#L^*o7tc MSX2+ 1 turbo R "Cii., ftSB* 
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t£2g SLOT 



El 2.8: MSX turbo R <D X u «y h Jff Jjfc 



X P 7 h 0-0 Xo 7 M-l X p <y h 0-2 X p y h 0-3 



0000H 
^— S J 0 

4000H 
^-v 1 

8000H 
^-v 2 

COOOH 
^-v 3 

FFFFH 



OOOOH 
^-x 0 

4000H 
^-v 1 

8000H 
^-v 5 2 

COOOH 
^-v* 3 

FFFFH 



to 

ROM 



ROM 



X P -y h 1 



X P >y h 2 



X O «y h 



X P -y h 




-^fiL/:7P 7 r 
turbo R ~CC£ wCDcfc "9 WI3Mb 
£ tl/zo (ai)^^f> RAM 

'<-&ffioT 256 +P^<-f r <7> 
RAM#'&jg!<**ia 0 (>±2)(7) 
gfl#(i MSX-DOSl(16 

h) £x MSX-DOS2(48 
+ 0/<-T r) <D*Uitr>tfs ttJK 
iZfb U T g KfiU (C-tTJ U b ft 

9 C^oti^o 



X P «y h 3-0 X P «y h 3-1 X P «y h 3-2 X P >y h 3-3 




DOS 

0*2) 



2.3 MSX trubo RWXP7 h ffiifc 
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V7YVx.T*ft*±1*»ii>+&bs CPU nMiSLit* RAM ®m#W&$titzZt 
iOi, XOy hflfjERcOiffi— (?3{i-5**{iS*>{Z^W>"f CO/cf 0 turboR7Jit! 



ZCOmi. MSXv#>?> 1989^4 E^-CD "MSX2+T 9 — t) frffl&W 

3.1 m$ BASIC trim 

MSX2+Kl^<7)-v->>' J ^DOS2<7)#ft<?)rAfco(i, St^ffi^t < fro*:.! k D 
BASIC 07*0 ^7 A<^;£^m > 7r^l'£fci, 81? * AS "5 £ k **T* § S . 
T"ii, ^<08l? BASIC co^fg^tf- Ft 

3.1.1 51^ BASIC U<£^&vn- r-)i7 

Jf-5 LtihW^ BASIC fr 0 if, 6 o k &£2Mftfr<7)li, MSX2+^> 

turbo R DOS2 *-h>J-y^S"?-^x.SCii: 0 k* iz & s BASIC CO 

ROM^ffl^iiitLTV^co^,, flMEffi"C<7)ffi#<7)jIn(±, MSX2+- s v D turbo R T(i 
SCREEN 10~12 CO g&fli*- K k k, ?f£fc8l? ROM at 

ZcotefiHz^ IblL^tl&faKmt LTIBUV^**, y--a»£>$g$£§fi"0* 
5 0 ^l*^ - h 'J 7 s?co "HBI-J1" o SI? BASIC k 81? ROM £ fljfc L T S CO 
T% tT*tc^oTv>S MSX2 £g|?*t/S{wf 4;k*»tSJ. 

D0S2 k MSX2+, turbo R (c(i, SO$tl**& £ . iillJ "M^" 

^ "JIS 3-K" ^foT, l X^Toai^^-ttStS feotf. T-tCtiT'fiftv^ 

t^Aijtswi^g^t, "msx-je" ki^ u mxm$m n m&z&M-cz 

S. tztUi a -5 iiv^&TA^T?" k <,> -5 -Jf(c"^B(i 
^t>^^tiT-t" k^T)l?*^iIl: , )5:t3LT<ti§^^jiXiii^«lc 
^o&k'T-'l&bfiT^.Scok, [5] t^cofcco&coTifo 
*3.1^\ <?■ (50 MSX-JE fcrtjlLfc'N- K^xTcO-Ko ?f£K|*)/l;? ftT^ 

1-*Uf^v». fcfif&XLTftLv**)!!, MSX-JE fllNSS? BASIC Ml^iiS:^ 
Ck„ (i t*0(c hW^tz X 1 MSX2+^ turbo R , DOS2 & k kffl<&£-;k>-£.|> 
i k t\ &:fcSS$& fcgS? BASIC tf&Z & i. 7 \z%&<7)td 0 
MSX-JE £(*3*WMg£*& So fc.k ;?.{£"*> A, I:" k L"C, "81 

^» t «$^» t "® t " co 3 ascoi^tta^fc § n.7t k t" = "W £ 

MM k, ^!c|5]C^lg£^ifeL J: 9 k Lfcfc*fc(i 'W **f& IjRi^i kv> 
9 ftffl*. g#**J: < Ml *Ifco<i*liIfi^±* s 'oT^ < cot\ tikS* 
#**i^{C^oT^cOtl$**J: < &£;btt*fo *3.1 CO "SRAM" <7)iJt § "W " 



3.1 BASIC frflMff 
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3.1: MSX-JE ftM"- K 7 x r-K 







im 


SI* ROM 


SRAM 




FS-A1ST 


MSX turbo R 


1 , 2 






FS-A1WSX 


MSX2+ 


1> 2 






FS-A1WX 


MSX2+ 


1 . 2 




/N°^y - 7 ^ 


FS-SR021 


#- h U >y S J (1) 


1 , 2 






FS-4600F 


MSX2 


1 






FS-PW1 


y° U > 9 - (2) 


1 






HB-F1XV 


MSX2+ 


1. 2 




v-- 


HB-F1XDJ 


MSX2+ 


1, 2 


* 




HBI-J1 


tt- h U >y ^ 


1 s 2 






PHC-77 


MSX2 


1 


4fff 


hal m%m 


HALNOTE 


7^ (3) 


1 , 2 






MSX-Write 




1 


4fffc 




MSX- Write I 


i] - h U «y >> 


1, 2 


i 



91$ ROM ©111^11^2 ROM <7)**o SRAM"f" 

ttx Wigfc-lffloT fc^Ha-'S!* t><7> 0 (1) A1WX <7)7-yn «r*- h 
U 'ySMto (2) »- h U y^tlfffl^U v^-<7)-fe-y h 0 (3) *- Y U -y 
i>t?-f x^CJ:»»ffl os 0 



3.1.2 MSX-JE %tffe<D V7h')i7tli 

MSX-JE fi fl<r> 7 - K "7° o -fe •/ -if - -^KSR BASIC ^ 6 & 77" 

ROM *aDdffX&tt#*> ROM &£liJ£$WiiHI&<7)t\ MSX-JE gf£££ < <7) 
7 7 h 7 iT^lt £ £ £ «i, t o T 

T 7° i J 7" - -> a > MSX-JE %mmtZ> #t£litt*ft*T£#> & tlT t» £ <7)X\ 
"MSX-JE Hffi" k &7si$tiX^ 5V7l>7xTli. if O MSX-JE t "C 6 &*&b 
•tkhtlZiilfcft-oX^&o fc L , 13.1 W HALNOTE (4, tf-HJ-yi^v' 
XrAr'V X^fiOia^^-C "HALOS" i: v> 9 OS ± 7 fc&oT^S 

COX\ HALOS ffl-C'^^V 7 I V x.7 t<7)ffi.fr&t>*tfoii.pm&&&o 

3.1.3 ii¥K94'<-«>iMMiu*jmT« 

MSXicpi^-f. 3^t"a.-^-ortSB-cm^^^1-*^*> f»¥ict£RflLT£ 
t^46(-(4 2^M h<7)^**'J&Sfw^S. JIS(H*XHJg^) -C«±, **> i 3 fc** 



m. 3021H(^ 1 ?Jcip) 

m 4F53H(H 1 

=t 5021H(£ 2 

ft 737EH(^ 2 

L *» L , £ <n "JIS □ - K" \z li, ^ fc ai^iS ? 5 J: «tffl**fflffil h b v> 
HH**4>5. %^X\ JIS a- K£a Vb'i-^-^aL-^l-v^id izm&Ltz 
"•>7 h JIS 3- K" MSX W<-Vt^3 >■ ti-^-tM&bft'C 

n*. — fcrii V7 m* a- K" t & WtiT ^ s if £\ ztittifr 

i^-ffuc-frj: ^ y h jis a- K(i, KX^flifcffe&fifcy? h^iTt *<7)£ 

gl^a- Ko 16 f-y 3>?ioi L T V> & V - f 4 >/ v yXfA 

CO MS-DOS-^, OS-9 t^-otzMc&WM^iir^V— f4 y/->xfAi;i, ->7h 

jism^3- K^^^tfv^o i^S3vi;a-;-rant7T^i' 

t*ft>\ m%*B.M1r&z. tizt&o tzbUi, ¥ftX-?co «abcd" tift^ 
"A BCD" fi, LXWifoti&fr t> Li t„ 

*frC{4, v^J:^J:*BtA4f„ MSX2+ fc turbo R, DOS2«>ff^A{bjbW 
(i "3t* K**'<-" tWC^S. £*Ui, BASIC ^ DOS PI £>1\ 

03.1 \,zhz<nt,\ m$Y7 4'<-<7)Wfewmo MZik^xtrntzt, 

X-h'frt>AJiZtltz£ft<7> u fr%" ifzlt "d— t^tfWILT), B® 
K*tk1-£o #Cfc MSX-JE fcuftfiBU 

(C, gE&SflfcSS^Wa- h***, BASIC ifcii DOS £ ifc LT, 77°'J^-->3 

Z\CDM¥\ t 7'i'*-li, 77° 'J y-v a ^n^ACtotli, BASIC <7)^ 
^BIOS =r-/K BDOSa— /w(D0SO7 B o^7A**A{b**fi i5 t-9^A<?), BIOS 



3.1 813= BASIC £JH£ 



El 3.1: 31* K 7 >f ^-^iw^Bta 
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BASICCD^ 

bios a - ;u 
bdos^-;v 



3.1.4 JE K&V 7 h 

ddTii##£-e{£, £ a* T*t£3S3£ § tltz MSX-JE Mft^^- FtV7h^^ 



,*j-y - . y ? FS-CM1 
y^y^. iy ^ FS-CM820 
y~~ HBI-1200 

VM-300 
WS«5t V-3 



• ^r*A|*]/l MSX 

/*J-y — y ? FS-A1FM 

y~- HB-T7 
y~- HB-T600 
ML-TS2H 
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f 3f 'iS^ BASIC 



MSX-TERM 



7X*- 



MSX-D0S2 TOOLS 



MSXView 



3.1.5 il^BASIC TfeTLZMM*- Kl^l^ 

MSX2+^ turbo R 60B®^- K tt^^il M¥ BASIC ^fflB^E- 

KfeHBIItf, S3.2 K*B«Lfc<7>a**«0-!lo BASIC "Cli, 

CALL KANJI 
WIDTH 

^S-Co DOS2Tfi 

KMODE 
MODE 

CALL KANJIO : WIDTH 32 

l:v^*it*lft4i:, Sffili 32 X^x 12 fi-^fc&a. p| t £ i: £ DOS2 T 4 



^A&iflT^&V^fe, -It BASIC fcfcifoTgl^*- K^nft/th-f i 

**vci±, *3.2 <wfM£wi<mwtz 0 tfrnffiv-y r&" tii, a®(z^ 

"M^K-y fcli, iW^^Sht^^wS. tfiifigl** 16 x 16 
K'y h-C^fr-fttfi^, fit I2x|8 16 K-y h LT, fit 512 K-v h<7)BB(c40 

®*jcttiii\ fljiSflT^a 12 x 12 K>y h^gS^ROM^ gfttft(citfK£tt.6„ 



KMODE 0 



MODE 32 



3.1 1^ BASIC fcjgffi IL 



3.2: BASIC COMM^- K 



mm F-yFs 


si* k v h m 






256 X 212 


16 x 16 


32 X 12 


CALL KANJIO 


WIDTH 32 


256 X 212 


12 x 16 


40 X 12 


CALL KANJI1 


WIDTH 40 


256 X 424 


16 X 16 


32 X 24 


CALL KANJI2 


WIDTH 32 


256 X 424 


12 X 16 


40 X 24 


CALL KANJI3 


WIDTH 40 


512 X 212 


16 X 16 


64 X 12 


CALL KANJIO 


WIDTH 64 


512 X 212 


12 X 16 


80 X 12 


CALL KANJI1 


WIDTH 80 


512 X 424 


16 X 16 


64 X 24 


CALL KANJI2 


WIDTH 64 


512 X 424 


12 X 16 


80 X 24 


CALL KANJI3 


WIDTH 80 



nx-z oil*) <nm&[mmm<nm.<n*ft^ i j:htetft* 0 

r>fco&*LT*>H>T8)cLv*<7>{i, fttc hZftWcwt^?** BASIC & 

'j rx\ mmT<7) i~2 fttembtix ljt„ 

3.1.6 jl^x + X h tm^?^? tv? 

§T, Bfig^-KKIi, t^lZb^tMmZfflM&klo BASICS 

CALL KANJI1 
WIDTH 40 
SCREEN 0 

fcV>7 t, 13.2 C7)±*^ 2 #gc7)jli®^- KiC^I>c7)(iip^§ 

CIC-C'iig L-CfifcU*<W "SCREEN 0" LTv»£ (c *^;b fc-f, 

VDP (± 256 X 212 K'7 hco "SCREEN 5" C0tli:^oTi>5I t= CO J: -9 

C<75^- KTIi, BASIC 7° A CO \jj ^»DEjE, INPUT i ^Ajj, 

PRINT Xfc Jt &tfc7l££ (±Fp1®£ < If £;i£„ L* 4 L, LINE PAINT %H<7) 

I?*-Ft/77^^*Ifft^i:l±, "SCREEN 5" fr£*MM*"C, 



m 3.2: Bffi*- KW-S) 



CALL KANJI . . SCREEN 2~12 



ANK \ J m¥ \ W MT 



CALL ANK SCREEN 0~1 

INPUT ^r^- 



S k* 0 (cBB* - ?Wi>l> #>iftB I «t -5 = lo*^ "CALL KANJI" 

£S*iTi>£k, 7°n^7A£A;fcLfcii:&fcl2IEL<i&< ft if, 

l?777fy^- K *t\ "LINE" ffr^k "LINE INPUT" 1&<fr£fl£-5 
k, ISlWi:I?f^ht-Ki:Io-CLi^ i*Lft»t4K{±, "INPUTS" 
^ "INKEY$" Mice*-*- Kt|*i6lfV»V». 



3.1.7 m$ Y 7 4 '<-<DJE.l\.^\.^i£<T)tz 

X. L tz, u %® (iYt)" iV7F9x7„ k\ BASIC [C £ -7 It" § ftfc 

7 4-y ?<?)&\<> £>, ZAstcWIl^Ut-otdo iifli, -^/t^SI* Kx^-£ft 

MSX £ V -fe y h LTfrfcf*Ii: "CALL KANJI" *<fr*«||fr $ ft * k § g| 
* h*74'*-k MSX-JE ^fiJfflt-S/i^^^-^xiJ T**ffl*$<lS. *<0t 
BASIC 0)&&<7)fi®1)*mW.U "FOR~NEXT" ^<0iH9 JgLISft^ "RETURN" 



10 A=l 

20 CALL KANJIO 
30 PRINT A 



hn7"D77A^IftLf:^ lEgdti "0" (o* 9^&A<7)gt 

tc&oTv>£) !tk\ 2@a^W4iEL< "1" * s '*^:§ft^ k^7*^„ ifc. 



3.1 Wk-Z BASIC fr«flr 
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10 GOSUB 80 
70 END 

80 CALL KANJIO 
90 RETURN 

CO i ■) ^D^A^Hft-fSt, "CALL KANJIO" **3lfr$fLfc£ § "RETURN" 

>l<7)H*^ci, l^F^^'-W^ 'J— ±H7-^xU7^fltfiii-SJ:, BASIC 

(±°^C7)7°D^7 V->Vlt7;V- f-v£"GH7°n;7*7A''C(i, / ^ 'J -J&cp 

J£ L-Cift**^ < iSi i: Lft&v> 0 

H^K7-Y^*-(i, 7D^7AF^g|5c7)v7 h JIS 3- K£> JIS a- KJc$«iLT 
«^7*U ^-KEP^tSJftflifcftoT^So icD^ftgii, BASIC <n "LPRINT" 
$T^t, BIOS CO "LPTOUT" tcM LTflJ) < &C0j£ o t,*>U 7°'J 1 K -y 

So tf-y M^-^EP^COiHwji, yXf A<7-;/-x U 7C04'C0 F418H # 

itil (RAWPRT P^) 0 -c&Hjit £ &/Ce> SS^ 3 - K O^lfe *^±f £ i& 



3.3: K 7 4 9 7 y ? 



*Jft 




mm 


FDA4H 


H.CHPU 


affile ix^m^ti 


FDA9H 


H.DSPC 


t~ 


FDAEH 


H.ERAC 




FDB3H 


H.DSPF 


7 7 is a >%- — fc^7jki~ & 


FDB8H 


H.ERAF 




FDBDH 


H . TOTE 




FDC2H 


H.CHGE 




FDDBH 


H.PINL 


BASIC £7)Xr'V ^-^lfrfcUStf 


FDE5H 


H.INLI 


l if fr«ttr 


FFB6H 


H.LPT0 





80 



£3^ 1^ BASIC 



Atti^icM^tS BIOS tOV>T, Cft^l^X^-Wfi^lS^ft'S 



V9958VDP 
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m 4 A V9958 VDP 



*3|E«)glMffr&JMff& "V9938 MSX-VIDEO rt—iDVT- 
97 v 9" t ll Y9958i±mW %1BMM&W§Ml'teb<7rC$>2>o V9938 
t V9958 <D#&<r>W& {wOV>T(i^ "H* S O T\ "MSX-Datapack" & 

5 85*»feSf 7jSS(±, "MSX >"1988¥ 12 1989 
llfl^h 12flf\ 1990^1 H^-fiO "MSX2+r^-*/H3Mt 

"V9958 tbfiWT =5r K 0>'n- K^x TSf^TIi, "VDP (7)^- K" ** 

m*n\z®.t>tix^&ti\ ^-eii, msx v^^ie^tc-g-fr-fr-c, 

BASIC OilB^- K£flH. VDPcT)^- K t BASIC <7)WM^— K(±, 
14.1 C7) ± -7 icffiti. 



4.1: VDP CO^E— Y t BASIC COjlM^- K 



VDP cot- K 


basic affile - K 


TEXT 1 


SCREEN 0 : WIDTH 40 


TEXT 2 


SCREEN 0 : WIDTH 80 


MULTI COLOR 


SCREEN 3 


GRAPHIC 1 


SCREEN 1 


GRAPHIC 2 


SCREEN 2 


GRAPHIC 3 


SCREEN 4 


GRAPHIC 4 


SCREEN 5 


GRAPHIC 5 


SCREEN 6 


GRAPHIC 6 


SCREEN 7 


GRAPHIC 7 


SCREEN 8 (SCREEN 10-12) 



4.1 V9958 l^X? H 
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4.1 V9958 K 



4.2: ^6 — F>^X^- 





b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


R#0 


0 


DG 


IE 2 f 


IEi 


M 5 


M 4 


M 3 


0 


R#l 


0 


BL 


IEo 


Mi 


M 2 


0 


SI 


MAG 


R#2 


0 


Ai6 


A15 


A14 


A13 


Ai 2 


An 


A10 


R#3 


A13 


A12 


An 


A10 


A 9 


A 8 


A 7 


A 6 


R#4 


0 


0 


Ah; 


A15 


A14 


Ai 3 


Ai 2 


An 


R#5 


A14 


Ai 3 


A12 


An 


A10 


A 9 


A 8 


A 7 


R#6 


0 


0 


Ai6 


Air, 


A14 


Ai 3 


Ai 2 


An 


R#7 


TC 3 


TC 2 


TCi 


TC 0 


BD 3 


BD 2 


BDi 


BD 0 


R#8 


MSf 


LPf 


TP 


CB* 


VR* 


0 


SPD 


BW* 


R#9 


LN 


n 


01 * 




TT 
li-i 








R#10 


o 


0 




n 

u 




A [,; 




A ■, A 

A14 


R#ll 


o 


0 


0 


0 


0 


0 


Al6 


•"15 


R#12 


T2 3 


T2 2 


T2i 


T2 0 


BC 3 


BC 2 


BCi 


BC 0 


R#13 


0N 3 


0N 2 


ONi 


ONo 


0F 3 


0F 2 


OFi 


OFo 


R#14 


0 


0 


0 


0 


0 


Aie 


A15 


A14 


R#15 


0 


0 


0 


0 


s 3 


s 2 


Si 


So 


R#16 


0 


0 


0 


0 


c 3 


c 2 


Ci 


Co 


R#17 


All 


0 


RS 5 


RS 4 


RS 3 


RS 2 


RSi 


RSo 


R#18 


v 3 


v 2 


Vi 


V 0 


H 3 


H 2 


Hi 


Ho 


R#19 


IL 7 


IL 6 


IL 5 


IL 4 


IL 3 


IL 2 


ILi 


ILo 


R#20* 


0 


0 


0 


0 


0 


0 


0 


0 


R#21* 


0 


0 


1 


1 


1 


0 


1 


1 


R#22* 


0 


0 


0 


0 


0 


1 


0 


1 


R#23 


D0 7 


D0 6 


D0 5 


D0 4 


D0 3 


D0 2 


DOi 


DOo 


R#25J 


0 


CMD 


VDS* 


YAE 


YJK 


WTE 


MSK 


SP2 


R#26J 


0 


0 


H0 8 


H0 7 


H0 6 


H0 5 


H0 4 


H0 3 


R#27J 


0 


0 


0 


0 


0 


H0 2 


HOi 


HOo 



Mode 0 
Mode 1 

Pattern name T.B.A. 
Color T.B.A. (Low) 
Pattern gen. T.B.A. 
Sprite attr. T.B.A. (Low) 
Sprite pat. gen. T.B.A. 
Text / Back drop color 
Mode 2 

Mode 3 

Color T.B.A. (High) 

Sprite attr. T.B.A. (High) 

Text / Back color 

Blinking period 

VRAM access base addr. 

Status reg. pointer 

Color palette addr. 

Control reg. pointer 

Display adjust 

Display offset 

Color burst 1 

Color burst 2 

Color burst 3 

Interrupt line 

Horizontal scroll (High) 
Horizontal scroll (Low) 



T.B.A. : table base address 

fV9938 i£te&S;&*V9958 £te&V>7 7 7tc<?>X\ ^4:^f 0 £#§&tr#g#** § 0 
JV9958 {ZffiL<mn$tltzl' i JXfi-Ti>&o - tl k ^JffliCte 0 T\ V9958 <r>m%& 
V9938|5]^££o V 24 [tK&X*hh 0 



I 
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BAM V9958 VDP 



4.3: n^y YVi??s? 





b 7 


bo 


bs 


b 4 


t>3 


b 2 


bi 


bo 


R#32 


SX7 


SXe 


SX 5 


SX4 


SX3 


SX2 


SXi 


SXq 


R#33 


0 


0 


0 


0 


0 


0 


0 


SXs 


R#34 


SY7 


SYe 


SY5 


C V 

014 


cv 

SY3 


C V 


0 V 


0Y0 


R#35 


0 


0 


0 


0 


0 


0 


SYg 


SY 8 


R#36 


DX 7 


DX 6 


DX 5 


DX 4 


DX 3 


DX 2 


DXi 


DXo 


R#37 


0 


0 


0 


0 


0 


0 


0 


DX 8 


R#38 


DY 7 


DY 6 


DY 5 


DY 4 


DY 3 


DY 2 


DYi 


DY 0 


R#39 


0 


0 


0 


0 


0 


0 


DYg 


DY 8 


R#40 


NX 7 


NX 6 


NX 5 


NX 4 


NX 3 


NX 2 


NXi 


NX 0 


R#41 


0 


0 


0 


0 


0 


0 


0 


NX 8 


R#42 


NY 7 


NY 6 


NY 5 


NY 4 


NY 3 


NY 2 


NYi 


NY 0 


R#43 


0 


0 


0 


0 


0 


0 


NY 9 


NY 8 


R#44 


CH 3 


CH 2 


CHi 


CH 0 


CL 3 


CL 2 


CLi 


CL 0 


R#45 


0 


MXC 


MXD 


MXS 


DIY 


DIX 


EQ 


MAJ 


R#46 


CM 3 


CM 2 


CMi 


CM 0 


L0 3 


L0 2 


LOi 


LOo 



Source X (Low) 
Source X (High) 
Source Y (Low) 
Source Y (High) 
Destination X (Low) 
Destination X 
Destination Y 
Destination Y 
Number of dot 
Number of dot 
Number of dot 
Number of dot 
Color 
Argument 
Command 



(High) 
(Low) 
(High) 
X (Low) 
X (High) 

Y (Low) 

Y (High) 



4.4: Xr-nW^Xf 





b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 




S#0 


F 


5SF 


C 


5S 4 


5S 3 


5S 2 


5Si 


5S 0 


Status 0 


S#l 


FLf 


LPSf 


ID 4 


ID 3 


ID 2 


IDi 


IDo 


FH 


Status 1 


S#2 


TR 


VR 


HR 


BD 


1 


1 


EO 


CE 


Status 2 


S#3 


x 7 


x 6 


x 5 


x 4 


x 3 


x 2 


Xi 


Xo 


Column (Low) 


S#4 


1 


1 


1 


1 


1 


1 


1 


x 8 


Column (High) 


S#5 


Y 7 


Y 6 


Y 5 


Y 4 


Y 3 


Y 2 


Yi 


Y 0 


Row (Low) 


S#6 


1 


1 


1 


1 


1 


1 


EO 


Y 8 


Row (High) 


S#7 


C 7 


c 6 


c 5 


c 4 


c 3 


c 2 


Ci 


Co 


Color 


S#8 


BX 7 


BX 6 


BX 5 


BX 4 


BX 3 


BX 2 


BXi 


BXo 


Border X (Low) 


S#9 


1 


1 


1 


1 


1 


1 


1 


BX 8 


Border X (High) 



fV9938 \Z (iff&l- h ft V9958 \Z L & v*JM&fcHft h b* >y \tz<F>X\ V9958 T^fL^ 
V9958 CO ID 12 00010B "C* & 0 



4.2 V9958 <n%mm 
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4.2 V9958 OmWm 
4.2.1 7k¥-X? n-JU 





b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


b 0 


R#25 


0 


CMD 


VDS 


YAE 


YJK 


WTE 


//sir 


SP2 


R#26 


0 


0 


HQs 


HO? 


HCk 


HCk 




H0 3 


R#27 


0 


0 


0 


0 


0 


H0 2 


#01 


HOo 



H0 8 ~ HO 0 ti, H®c7)7KTX ? n -;H;£ X SCREEN 6 t 7 "PI J 2 K -y h 

SP2 = 0 (Wm) & (±\ 7KT*T&lBffl^ 4 X** 1 =J t £ S„ 

SP2 = 1 &f,(±\ 7j<¥*faiI|®- , M X**2-?-^t^2)o 

MSK = 0 (®mU) %t?lZ, HWe>;fcit*'^X*S*L$rn. 

MSK = 1 SCREEN 6h7 TJiafficO&ig 16 K v h *<7>ffec7)@Ig 

H0 8 ~H0 3 fcMtT, ^Bffil±SSffl^lt*lRl*{c, 8 K-y h -^-fi (SCREEN 
6 t 7 Tit 16 K-y f*fi) T'->7 



El 4.1: 7}c¥X^D-;W (SP2=0 <7)l#-g-) 



HO 7-3 














8dot 










0 


0 


1 




30 


31 


1 line 














1 


1 


2 




31 


0 




• 






• 






• 






• 






• 






• 






• 






• 






31 


31 


0 




29 


30 

















m 4.2: 7K¥X 9 a -)i> (SP2=1 <7)i&&) 



HO 8-3 


1 

8dot 


0 


0 


1 




31 


32 




62 


63 


1 line 






1 


1 


2 




32 


33 




63 


0 




• 
• 
• 

• 


• 
• 
• 
• 


31 


31 


32 




62 


63 




29 


30 








32 


32 


33 




63 


0 




30 


31 




• 
• 
• 
• 


• 
• 
• 
• 


63 


63 


0 




30 


31 




61 


62 









SP2 = 1 (Db 2 iii®#<7)f— o— /V-C^^Stl£ 0 '•*? — > 

;K7)-<-XT Kl^Xii, 0~31(i, IS:Sffi<7) Ais=0 t L/iE, 32~63 |±, tS^ffitW 
A 15 =l h LZ-dit^^^o ^°^->vx^w-^-r-7Vwt*7-r-7VK7)-<- 
XT^Xli, t&gffi-ecO^ £t\ X? o-;H: «fc oT^tL&W 

H0 8 ~H0 3 (cMLT, *7KiI|ffi(i^:Sfi£^"it*[6]#!c, 1 K y h ¥-{± (SCREEN 
6 t 7T"fi2 h*7 h*fi) t->7H§, 



4.2 V9958 <7)»;ife 
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4.2.2 -}i-f h 

b7 b6 bs b4 b3 t>2 bi bo 
R#25 | 0 | CMP | VPS | YAE | YJK | WTE | MSK | SP2 | 

WTE - 0 (ftjfflfit ) & <^ If, -7 x ^ h £ * £ „ 

WTE = 1 &£><f, 'JW htt^WSH/^^So CPU ** VRAM £7?-tX L/i 
^{C, ZtllzX h V9958 cr> VRAM T 7 ■te^frjETi' & £X\ t^-XCO V9958 

4.2.3 □V^K 

b7 b6 bs b4 b3 X>2 bi bo 
R#25 | 0 | CMD | VPS | YAE | YJK | WTE | MSK | SP2 | 

CMD = 0 (tflfflffi) $r£>lf, SCREEN 5~12 c^BB^- ^W3?/' K^lt^ 5 ' 

CMD = 1 &£>lf, ^riSffi^- h:i'^t3W YWMtf^Mzttho 
SCREEN 5 ~ 12 iaH^iSffi^- KTtt, SCREEN 8 LtSlfrt^. IjeoT^ 
7^-^ -14, SCREEN 8(7) X-YlS^ffSt5 = 

4.2.4 YJK ^ot^>*^: 

b7 b6 bs b4 b3 b2 bi bo 
R#25 | 0 | CMP | VPS | YAE \ YJK | WTE | MSK | SP2 | 

YJK = 0 tfnXffi) £ to If, VRAM ±<7)r - 9 £ RGB ^ 3 , 3 , 2 h" •/ h ) 
YJK = 1 & <b If, VRAM ±<0f- * * YJK ^ t U £ ti£ RGB ft^- 

YAE 14, YJK t-v-y h 5 „ 

YAE = 0 C7)±l-S- 
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^4f V9958 VDP 



C7 C6 C5 C4 C3 C2 Ci Co 



Y 


K L 


Y 


K h 


Y 


Jl 


Y 


3a 



YAE = 1 (DWj^ 

4 K«y h ^^;u-b°>^LT«bto 



C7 C6 C5 C4 C3 C2 Ci Co 



Y 


A 


K L 


Y 


A 




Y 


A 


Jl 


Y 


A 


•J// 



A = 0 (tUWJffi) £^(2\ Y, J, K (2, YJK^SCcOf'-^ t^So 

A = 1 Yf-fitXy-z- Fi^9*7-^V 7 b £ t L T RGB 

fh*$a*. JfcKli, YJK tt<nr-9 t 

YJK ^5fct RGB **<7>a»* (##) 

R = Y + J 
G = Y + K 

B = \ Y ~\ J -\ K 

Y = \B + \R+\G 
J = R-Y 
K = G-Y 

(HJfto|3i±) Y cofiSli, 7 h 'J K*- h**^v^^-izjiO~ 31 <7)S», T h 'J ta- 
h 0~ 30 <Offift-C*S. J t K *>ftli, -32 ~ 31 WfflftT**. 

YJK*»fe RGB $$1511(2, 0~31 ic? U 7 



4.3 V9958 0>m±mt& 89 

4.3 V9958 0>m±W& 

V9938 tC#£ L tz&<VffimtJ%± £ tlfZo 

• -v^X/y-i \^<v A > 9 — ~7 — X 
CMMR&) MSX<7)v^Xii, V9938 X 4 > ? - 7 x -X$t&£teo T v> 
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jg4^ V9958 VDP 



4.4 V9958 /n- K "7 x 



S 4.5: V9958 0ST"^^M 



or. I I 


V9958 


V9938 




I/O 


urn 




I/O 


4 


VRESET 


I 


HSYNC / CSYNC <T> 3 ffiH^ 


VDS 


O 


5 


HSYNC 


0 


HSYNC h 7 


HSYNC 


I/O 


6 


CSYNC 


0 




CSYNC 


I/O 


8 


CPUCLK / VDS 


0 


CPUCLK Htfjifctt VDS a 4 .^ 


CPUCLK 


0 


21 


AVDD (DAC) 


I 




VIDEO 


0 


26 


WAIT 


0 


I/O WAIT ft* 


LPS 


I 


27 


HRESET 


I 


HSYNC / CSYNC <7) 3 fiffe*! 


LPD 


I 



3> h P-JH/^^^- 25 tf>y h 5 (D VDS 77^>'0^i: s 8 ^' CPUCLK 

tiBafc&y, vds77^>'i^c n 8 a* vds a* a So 

b7 b6 bs b4 b3 b2 bi bo 
R#25 | 0 | CMP | VDS | YAE | YJK | WTE | MSK | SP2 | 



4.6: V9958 <7)WBlW& 



VRESET, HRESET 





m g 


** 




^A 


mt 


V/L 




-0.3 




0.8 


V 


VlH 




2.2 




V CC 


V 



HSYNC, CSYNC, CPUCLK / VDS, WAIT 



53 ra 


m\ 






mm 


luk 








Jql = 1.6mA 






0.4 


V 


VoH 


if 




I 


oh = 0.1mA 


2.4 






V 


G, R, 


B 
























mm 






VRGS31 




R L = 470ft 




2.8 




V 


Vrgbo 




R L = 470ft 




2.0 




V 


Vp-p 




R L = 470ft 




0.8 




V 


Drgb 




i?L = 470ft 






5 


% 



4.5 V9958 t MSX2+ 
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4.5 V9958 t MSX2+ 

MSX <7)H®«^£$Wt "Video Display Processor" , B§ LT VDP t 

l>7„ MSX2 CO VDP (± "V9938" b^l ?)£fo (f fc\ MSX2+&&C9 V -> > "C 
l± "V9958" (C^HgT-y-7°§iX/i 0 .IClT'li, V9958 . fcj&Jl|S*lfe|MB*IB^ 

4.5.1 KC*£$?12M 

X ? ij - > * - F* h l±, BASIC 60 SCREEN *W"tTO 9 flS Bffico;R*J 0 

kUX, ffl. 40ffimM~C BASIC C07°n /7A^f|/;^li, 

SCREEN 0 : WIDTH 40 
SCREEN 8 

&C*fclStt&*>T, 'J>%<Xtts%h*tUZZLtzZtli%^o MSX2+CO 



4.7: MSX2+cQjgg^- K 











0 


^ (1) 


80 X 24 




1 


X* (2) 


32 X 24 X? 




2 


T-7> (3) 


256 X 192 K -y h 


16 «t 8 K -y hrti:2fe 


3 


tT <y h V «y 7° (4) 


64 X 48 K «y h 


16 


4 


T-77U 


256 X 192 K 7 h 


16 # « 8 K v h r fc £ 2 


5 




256 X 212 K y h 


16 fe 


6 


b*»y h^>y7° 


512 X 212 K *y h 


4fe 


7 


tfy h^>y7° 


512 x 212 K >y h 


16 fe 


8 




256 X 212 K y h 


256 fe 


9 




10 


YJK / RGB 


256 X 212 K «y h 


12,499 


11 


YJK / RGB 


256 x 212 K «y h 


12,499 (*5C#flS) 


12 


YJK 


256 X 212 K >y h 


19,268 



(1) 6 Ky FX 8 K<y htliWSfcU 9&tt>9tli-*Vfflt*o 

(2) 8 hx 8 h> htlX*MM)U J6*i:*^»*-r»fc« f ft*«# , r»o 

(3) 8X8 KZ>'< * - > 0>»#**>ii- TUB *f|p 0 
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% 4 a V9958 VDP 



WWotLii. /i^^7°D^7A^A7Jt^i;T^t^i±, SHEWS? £ 

mi^^ixb ") izm^&^s f^rxK- K* s -ffif'j/-fo 

C7)f - X 4- #g 1 1 & C t o If SCREEN 8 OBTSf - X" (± 1 $CT" 54,272 /< 

^h£>£>>h ^ilTliHjjcOT'V (2DD) 12^<7)liL^ieiS-C-§^^c 

A ROM 77 - h »J -y "Cli, fe» K S>J * 5 *^ ') f - X % < 

-Cgjtf^jt^ SCREEN 2 * U -£g&iKrt £ -I fc**£ < froT^S,, 

WflC^ofcui:. **J<^ MSX X'li, SCREEN 0 tfh 3 £ t« 4 fillcDX 7 
U -V*- K IfrftfrltZo *ft# f MSX2 fcfci,, B5jJ¥fc£77"7 -f-y 7«^<0/c 
<ft SCREEN 4 8 jW&fln. £ <^ (c MSX2+T"(2, feft^JS^tfcAl: SCREEN 
10 12&mu£tltzt^i bite 

"j — v-=e— ttbtzwm. 4.7 0 T-^^pt iciix^ i; - 

hW MSX2+T"#tL < jliP^a^m*^- K=5rif 

4.5.2 VDPO)l/^7^-^3> h P-;Ut5 

MSX<7)B®*7K£j6lJ#p-t'& VDP CO+iCJi, 7$/>0<frRtt'C&S CPU fcPMi 
£ "Uv'x;-" t^T fe(7)***S 0 % IXZCO VDP Wk^X^-ji, I/O rK- h 
£ t fc t - t T* CPU a*$ftf1s-e 1 1) 6 <7)fi 0 "fT" 6 , CPU A* vdp £ffl'0t s fctf> 
(c^t w^x^-S- "nv h p-;n^v>x^-" , CPU**VDP Ottflg 

yXy-J "Xf--^XUi>X^-" tDf/oT^l* Z\<7)ilfriZi> y VDP 
KSSKfr^fcllfT 5 fcabl;: CPU I. v> K i"v>x* -" 5 it 

CPU VDP I/O h^tJtli, WMU 98H *»A> 9BH 

Ti>S„ T"i^IE5f:c(i:«4.8 tcHStfc L i 7 fc> ROM <0 6 #*fefc 7 #jfccortfrC 



g 4.8: VDP X> I/O h 





R/W 


I/O 


fflii 


h 0 


READ 


ROM <T> 6 #ife<7)|*)§ 


VRAMlrL^m L 


#- h 1 


READ 


ROM CO 6 #*<7)|*)^+1 




r 0 


WRITE 


ROM (50 7#jft<7)F*l?? 


VRAM»#£^ 


h 1 


WRITE 


ROM (7) 7#itii^[*]^+l 




h 2 


WRITE 


ROM <n 7#*tfe<7)|*l3?+2 


x n° V -y h l^yX/ 7 - 


*°- h 3 


WRITE 


ROM (7) 7#Jtfe<7)l*l$+3 


WJISi/yX^- 
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'tkt^x<i 0 c*ii±, Msx*f*on!cvDP zmwcx-zi £ i k tomtit ho 

|5]C*°- h OT"£k **atrSIW>fc*t*flit*#tTtt, I/O h<9#ife 

h i ic^sL/iv^r"-^ ^tiM, maxmttf- h i c "w^x^-# 

f-+128" £##iifr„ £«0 "UttT" ti>?*ftliJE^I:15t, 2E]cD»£iXA 
oRflfcW ') £ t VDP **iiSL LtLi? Kfr h Z co^ji, * T 

titzmis tarsal, tzfrh, vtziizm 

U$>X^-fc#ts&tH££* «4.9c7)i^^i/XTA7-^xiJ7 (RAM) \Z 

* 1 !c^x./c^±I^(c(i N RAM (7) F3E0H #it&<75|*]$£MA.-e tf -y M * 1 l:f 

^<7)fit$- ^ > h P-;kWi>X^- 1 t RAM 60 F3E0H INitcff § &tf t 
M&tZo $>t?mfrt& 'J X h 4.9 O^S^flJ9ii^c7)- , t>7°;wro^7AC0r43f 

14, "WRTVDP" t^i^y'^-i-y^ztitmtm^^ft^^r^io 

u—)W s JK?- 15 CM&fc^Xr— ^xm^- «9#-§-£^£U VDPOjK- 
h iote£SSA, 3^ h o-;ww^x^- 15 * 0 KM-tfcv* 9 
£■ ISiL Ltzt.3. Tft &" "? yx h 4.9 yy^yo^yAcotfT-ii, 

"-vdpsta" t v t y y ;w - f - > **c n. \z $> tz h 0 



4.9: 3 > h D— jUlsyX?— <D$&i&pfi 





VDP M»^§- 






0 


0 


F3DFH 


RGOSAV 










7 


7 


F3E6H 


RG7SAV 


8 


9 


FFE7H 


RG8SAV 










23 


24 


FFF6H 


RG23SA 


25 


26 


FFFAH 


RG25SA 


26 


27 


FFFBH 


RG26SA 


27 


28 


FFFCH 


RG27SA 
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7^/1/ 


im 


F341H 


RAMADO 


^— O ^ RAM O >y h 


F342H 


RAM AD 1 


^-v 1 (7) RAM <7)X D y r # ^"* 


F343H 


RAM AD 2 


2<D RAM <?)X P y h #^r* 


F344H 


RAM AD 3 


^ 3 O RAM D 7 f # 


FAF5H 


DPPAGE 




FAF6H 


ACPAGE 




FD9AH 


H.KEYI 




FD9FH 


H.TIMI 





4.11: MSX2+(Ci6Jp, fI?tlt-/XfAV-?HJ7 









OFAFCH 


MODE 




OFAFDH 


NORUSE 




OFDOAH 


SLTWRK+1 








OFDOFH 


SLTWRK+6 


OFFFAH 


RG25SA 


VDP 


OFFFBH 


RG26SA 


OFFFCH 


RG27SA 



4.12: OFAFCH (MODE) <7)f£ffl 





*"* 


1.7 




b 6 


1 % h im 2 7K^iH1= ROM * 0 


b 5 


1 &£>lf SCREEN 11 , 0 ^^(f SCREEN 10 


b 4 




b 3 


1 5r £> If SCREEN 0~3 T VRAM #*tc 3FFFH J?X? 


b 2 


VRAM #i 

00 : 16KB , 01 : 64KB , 10 : 128KB 


bi 


bo 





toti MSX2 ROM (Clid^lfe <7>-if f- >tWl ti&faCD BIOS rt< 

*awt, wa{iS«-c-"f7"^-f->*^feT{c bios ^fie^(i'm> 0 cm. 

^WBIOS li-9-TROM fCfcofcO, SiS^F i^-fT ROM ^t^fti Lfc 9 "t 
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fR£-**Ii^cOT\ &X.TBIOS v*fctt#o 

S4.10 ~ 4.12 fiOli^yXf A7-? X I) 7 £ * t SbX &^tz<DT, # 

4.5.3 V9958 (7>US>*?- 

El 4.3 tcffittL^cOfi, V9958{C^p§^L^3jic75n>hn-;n^>?X^- 0 Z 

?x ij 7(-ieiit -So hn-;n/^x ?-24#"&c^ fc->$\ w >>X h 
BASIC CO VDP M$tco#^J|£ 5 C t tcj£^ L «fc i „ 
V9958-Cj|iP§a^*g<!0±l3J^(i, 3> F n-yn^X?- 25 TSiJfflI§<ll). 

YJK(g^jii) m^tm a-wm® Liz ix, Ewnmmfr^wfrt 

Ui?Z.?-25W-y h 7{Cli, a»&&T0 fcT>y h 5 (± "VDS" t 

£ tT 'y h 6 iZ 0 § V9938 t iHj^fC SCREEN 5 *» & 8 (^BffifcM L 

t(7)A"VDP 37>F"*>li^J:7i:^^ 0 ^ix t fi&fc l £#§j&tf>|f, £ 
B®^- KT" VDP 3v> K^ilx^btt^'o -<?5 VDP Kh(i> BASIC CO 

COPY UNESCO i i &ft*£, VDP £§-frS;»fiB„ ffl#H>!£ic&&(t 

t\ SCREEN 5 8 LU^OBBic^tS VDP K-Cii, 128 3-n^-f h CO 

tTt RAM cOffcO±lF/r£, SCREEN 8 co ± i lz X 0 255 , Y 

0*^ 511 cOfjt-C-|gSt-?)o 

S&Ktf-y h 2 iZ 1 £#£&tr2:, VDP CO '"5i-f **^{C^S 0 £ 

ita cpu #*trf # ram ts cpu cogjf^Mt rais VDP #* 

CPU \Z "WAIT 'ff-f-" %M.^X&tz-*t Zfof&Ko fc*?U h U-^X^-^CO 

vdp aw Ktistemtwii, \>mmw%^ 0 

^X^n-;KC(i, KUB^-coH^T-^^^T^it, 2 Bitg^-cOiifftT-- ? * 

£-f, a > h o -IV V i?X 9 - 25 CO t" h 0 "SP2" ** 0 co±i-^tC(i, 0 4.4 CO 
±co J: i iz 1 BB^-cor*-;? tc <fc &1fx? v-JVij*1g.Z ho x? n-;wco K "/ h& 
(2, W-^X^- 26 t 27 h# 5 "C§ &„ Wc^x;- 26 H 0 i)^ 63 COfjt 

Sri^iifrt, -?-cof4x 8 K-y h WiT-ja®^'7x^X^o-;wL, W >> X ? - 27 



El 4.3: V9958 d&iq $ tltz 3 > h o -)VV =J X ? -<7)^fg-K 



U ^ X ^ - 
b7 b6 


25 
b 5 


b 4 


b 3 


b 2 


bi 


bo 


0 


CMD 


YDS 


YAE 


YJK 


WTE 


MSK 


SP2 



V i? X ^ - 
b7 b6 


26 
b 5 


b 4 


b 3 


b 2 


bi 


b 0 


0 


0 


H0 8 


H0 7 


H0 6 


H0 5 


H0 4 


HO3 












































27 












b 7 


b 


6 


b 5 


b 4 


b 3 


b 2 


b, 


b 0 


0 


0 


0 


0 


0 


H0 2 


HOi 


HOo 



-1 & £ (2* 2 ©Mix ? n - /u 
-1 £ li YJK 

-1 & If YJK/RGB ilft^S 
-1 ^^(i'^rOffi^- KT^^> K 



fx;n-^F7 hie 



0*^7<7)1it^l : < £ZCDm?l1r£l l Z&mt&o ttL SCREEN 6 t 7Ti±, 
255 £Tii#(c*S^LT^< @I^x^o-;a, li*«Lfc»##J| 
— Jri/^X^— 25tf)Ky h 0^*1 ^i^li, 0 4.4 (7)T^<t 9 C 2 iHffi^<7) 
^OHffef-^li, tr'tRAM^-yO k 1 ttz&2 £ 3 Cieit^fL 
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m 4.4: 2 mMCOffiX 7 P -^ttffi^ 



SP2=0 £Q±§^ 

-« ^>>X^- 26 t 27X*ffi%.$tltz K«y hft 

26 £ 27 TfcMZtl* h 
SB ^^±i^LT^< ts BHCSi 

®S 7K<**l£B{£* N *:£CX^ 

I I O ft**o fc*tH 1 4 £ It *f 0 

VRAM (7)r A ]^ ► 

SP2=1 <?)*§^ 













m 


Si 





VRAM <7V*-i?0 VRAM CO^-i? 1 



br'tRAM^-^O t 1(2 £ 3tU^) fcili.^fr-tf^ 
^ L t IIA^ ^ □ - t 5 C L 2 O (7) B# O ft o T 



H®x^ n— ;w<59 2 IS) l-SrSo 

US*X*-25<7)h*>y h 1 £ 1 8 K y h (SCREEN6 



'J X h 4.1 (HSCROLL.BAS) 

100 1 hscroll.bas 

110 1 by nao-i on 26. Oct. 1989 

120 J 

130 0NST0P GOSUB 290: STOP ON 

140 DEFINT A-Z: SCREEN 5 

150 COLOR 15,1,1: CLS 

160 LINE (0,0)-(255,211) 

170 SET PAGE 1,1: COLOR 15,8,1: CLS 

180 LINE (0,0)-(255,211) 

190 V6=VDP(26) :VDP(26)=V6 OR 3 

200 '*** scroll 

210 FOR V7=0 TO 63 

220 GOSUB 320: VDP(27)=V7: VDP(28)=7 

230 FOR V8=6 TO 0 STEP -1 

240 GOSUB 320: VDP(28)=V8 

250 NEXT V8 

260 NEXT V7 

270 GOTO 200 

280 '*** restore VDP 

290 STOP OFF: VDP(26)=V6: SET PAGE 0,0 
300 COLOR 15,4,7: SCREEN 0: END 
310 '*** wait next vsync 
320 TIME=0 

330 IF TIME=0 GOTO 330 

340 IF (VDP (-2) AND 64) =0 GOTO 340 

350 RETURN 

4.5.5 mi?** ott, mmtfe otau i* & 

tit. OT: ifrfcfrfeiv^^ Pt«ot(±^(ti^o 
£tz, YJK=0 t YAE=1 <7)ffl.fr&b*t<7) X i fc, VDP toWrfE&iH^Tlk h 

ir^ 0 JMft^ V9958 ^MLT(iW?iJ^«feT^oT{), VDP 3 

ftfc 0> ^-v^^^^ V9958Sft(7) VDP Sr#o/c 9 ttil£ (^t*)b 
Z-b V9958 (il-^T^r-v^M) , 151 tJStt^SbfclllEfei^o 

^- K (Z80 OifiS^ CPU X'hh HD64180 ^foti^) tML/:V7 
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4.6 YJK3Sr<»jWlt* 

4.6.1 x U' YJK 

£i&att YUV^^b^/io — MSX2+"CI±, h'ft RAM £*i 

^sTi^-fe&^^^t/c^tc, yuv ^{cigiJt yjk ummbtiz. 

4.6.2 RGB^sti: YJK^it^x-^Wii 

RGB ^it (SCREEN 8) 

SCREEN 8 "Cits R. G, B WMfrl § £ ZtlZ'tl 3, 3, 2h*7K'lfcL, 1 



H 4.5: RGB Tj^fflffiCOr*- ?fffit 



b7 b6 


b 5 


b 4 b3 b2 


bi b 0 


G 


R 


B 





YJK ^it (SCREEN 12) 

SCREEN 12 Ti±, ffi. 4 K -y h £ 1 ffl* 1 1 S YJK JS^aS, H 4.6 CO 
Y 0 #> & Y 3 i Ttt, & K -y h COW^S § * 5 £ •/ h (O i 9 32 UK) T\ K t J (± 4 
K v V 12 £ -v h (4096 fe) T'Sbto YJK U^T- ? £ RGB ^ 

R = Y + J 
G = Y + K 

B = 1.25F-0.5J-0.25X 

fcrtf U Y cofitli 0 A, 31 i X\ JtK COfiKi-32 & 31 t X"tz\ ±CO^.Xnf 
W-LtzR, G , Bcd$lj&*0 £9 fc'h3<**l«, *<DlilW>tt;b 9 0 §fL, 
|5]}§tc31 ± ») < frfilf, 31**ffl;*j$tll>„ ± ■) &*!yfi£, "0^£>3ltz 
? 'J y t^^'tl)" tv>3o 

*K:*tffc4^'f h<7)r"-^i±, r = o, j = # = -32 x-mzmb 

67 &6 ^5 ^4 ^3 &2 &1 ^0 

00000000 
0 0 0 0 0 1 0 0 
00000000 
0 0 0 0 0 1 0 0 

ztitltMiz, RGB <r>7*-9* YJK Of-^^tt-SC: t £#;LT^i -5o 

Y = (2# + G + 4£)/8 
J = (6R-G -4B)/S 
K = (-2R + 7G-4B)/8 

YJK^SC^fflflfe*^1"S t *K Ik VDP *> ffl* § ^Sffi^fifl^^ Lfc 

YJK^SC^iBffiT-d, SCREEN 8 fc$l~t\ 1f*WK»1^ K y h 

PSET (0,0), 0 

^SCREEN 12 -e LINE 4rtt%X&1k 1 t> "M(f ^^b(t^ 0 :HC|L 



4.6 YJK £&ygil±£ 
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b7 b6 bs b4 b3 


b 2 bi bo 




0 


Yo 


K L 




1 


Yi 






2 


Y 2 


Jl 


l K^C 


3 


Y 3 


Jh 





0 




1 




2 




3 


Y 


K L 


Y 


Kh 


Y 


Jl 


Y 


Jh 




Y 


K l 


Y 


K h 


Y 


Jl 


Y 


Jh 




Y 


Kl 


Y 


K h 


Y 


Jl 


Y 


Jh 



252 253 254 255 



Y 




Y 




Y 


Jl 


Y 


Jh 




Y 


Kl 


Y 


K h 


Y 


Jl 


Y 


Jh 




Y 


K L 


Y 


K h 


Y 


Jl 


Y 


Jh 



9ME3r* (SCREEN 10 % 11) 

^&B£*fa#£ Uc< v^ii/cfo RGB SCREEN 5 YJK #35 

SCREEN 12 ^ftFir^^b^o SCREEN 10 t 11 *fl?tlfc 0 CI ft <50 @ 
®*-KT-(i, gfSHCX^^IfeT^tS^ feiScii SCREEN 

12 i 9 £>4>&< ££o 

eb 4.7: aftjErsMfof-^iift 



b7 b6 b 5 b 4 b3 b2 bi bo 

0 I Yo I Ap I K L 

1 Yi Ai Kh 

2 Y2 A 2 Jl 

3 Y 3 A 3 Jh 



i h iz s yjk isti: 

RGBJ4*iKtJ5o VRAM 
<to\Zy \ 3**0 YJK^S; 

£ft£'<l"y h(7)fe^S^:^ tlSo 



4.6.3 fejf,*(7)7 0 P 

MSX2+<9:ft;*:<7> T > ij [J, 19,268 fe^<7) SCREEN 12 0 RAM 
■f{C(MSX2 tlSIt 128 *n^>f h) fMRftJU^fcA, YJK k v> ^ «5R*5SW)l 



'JXM.2 14, %<T> YJK "CJR^-CS £l-^T^fe£g^-f &7°n^7 A 0 fc« 
U ££TNi J fc K^ttfcKfe-tafcfcfc, 32,768 0 6 PSETit^£f£fflU 0* 
WWotL^c i "C LINE ufj'v t GOPY^^^oTK^t^cO^U X h 
4.3 o KOffi^&ffliJO 19jaAPSET-C#$. COPY#^Tlft¥LTV>6 0 

'J X h 4.2 (YJK1.BAS) 

100 'screen 11 12 <7)fejiL^ by PSET 

110 'by nao-i on 2. Nov. 1988 

120 CALL KANJIO: WIDTH 64 :DEFINT A-Z:YY=0 

130 CLEAR : DEFINT A-Z:YY=0 

140 ON STOP G0SUB 400: STOP ON 

150 SCREEN 12: COLOR &HF8 , 0 , 0 : CALL CLS 

160 ' VRAMC7)J hK^tSta 

170 FOR K=-32 TO 31 : YP=112+K+K 

180 FOR J=-32 TO 31 :XP=128+J*4 

190 PSET (XP,YP) ,K AND 7 

200 PSET (XP,YP+1),K AND 7 

210 PSET (XP+1,YP),(K AND 56)¥8 

220 PSET (XP+1,YP+1),(K AND 56)¥8 

230 PSET (XP+2,YP),J AND 7 

240 PSET (XP+2,YP+1),J AND 7 

250 PSET (XP+3,YP),(J AND 56)¥8 

260 PSET (XP+3 , YP+1) , (J AND 56)¥8 

270 NEXT: NEXT 

280 ' Y<7)ffi£ 

290 SC=12:NS=1: SCREEN 12 

300 FOR Y=l TO 31:G0SUB 360: NEXT 

310 FOR Y=30 TO 0 STEP -1:G0SUB 360: NEXT 

320 SC=11:NS=1: SCREEN 11 

330 FOR Y=2 TO 30 STEP 2:G0SUB 360: NEXT 

340 FOR Y=28 TO 0 STEP -2:G0SUB 360: NEXT 

350 GOTO 280 

360 ' VRAM^0YJtlg^l)t7>-f > 

370 IF NS THEN LOCATE 1,0: PRINT USING "SCREE 

N ##";SC:NS=0 

380 LOCATE 1,1: PRINT USING" Y<7) fit (»)£) It 
##T-1" 0 ";Y 

390 LINE(0,48)-(255, 175) , (Y XOR YY)*8,BF,X0 

R:YY=Y: RETURN 

400 'on stop X-Vf-V&ZtLh 

410 SCREEN 0: COLOR 15, 4, 7: END 
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•J 7s \ 4.3 (YJK2.BAS) 

100 'screen 11 t 12 COfeJL^ 

110 'by nao-i on 2. Nov. 1988 

120 CALL KANJIO: WIDTH 64:DEFINT A-Z:YY=0 

130 CLEAR : DEFINT A-Z:YY=0 

140 ON STOP GOSUB 380: STOP ON 

150 SCREEN 12: COLOR &HF8 , 0 , 0 : CALL CLS 

160 ' VRAM^J tK£WiJzt& 

170 FOR K=-32 TO 31 : YP=112+K+K 

180 PSET (0,YP),K AND 7 

190 PSET (0,YP+1),K AND 7 

200 PSET (1,YP),(K AND 56)¥8 

210 PSET (1,YP+1),(K AND 56)¥8:NEXT 

220 FOR J=-32 TO 31 :XP=128+J*4 

230 LINE(XP+2,48)-(XP+2,175) ,J AND 7 

240 LINE(XP+3,48)-(XP+3,175),(J AND 56)¥8 

250 COPY (0,48)- (1,175) TO (XP,YO) :NEXT 

260 ' Y<nHB.t:&itZ J ttZ> 

270 SC=12:NS=1: SCREEN 12 

280 FOR Y=l TO 31: GOSUB 340: NEXT 

290 FOR Y=30 TO 0 STEP -1: GOSUB 340: NEXT 

300 SC=11:NS=1: SCREEN 11 

310 FOR Y=2 TO 30 STEP 2: GOSUB 340: NEXT 

320 FOR Y=28 TO 0 STEP -2: GOSUB 340: NEXT 

330 GOTO 260 

340 ' VRAM^YJt^i.l)t7';i,-f > 

350 IF NS THEN LOCATE 1,0: PRINT USING "SCREE 

N ##";SC:NS=0 

360 LOCATE 1,1: PRINT USING" Y (tS Jg) (2 
##"C1~ 0 ";Y 

370 LINE(0,48)-(255,175) ,(Y XOR YY)*8,BF,X0 

R:YY=Y: RETURN 

380 'on stop X*vfV : fo£tl& 

390 SCREEN 0: COLOR 15, 4, 7: END 

4.6.4 'MWP^^l^-va >%<Dtz 

ft^btl&tmZMMtho ZtllZli AND , OR, XOR, NOT <D 4 WMfi f $> 5 o 
AND^tii, 2 00f<?)W^l CiroT^St^y h£ 1 {-l-SiH^o fc 

X°/o=&B00000011 
Y°/ 0 =&B00000101 
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X'/. AND Y%=&B00000001 
ttcZ>b\m a [b]#(- LT, OR)giCT"ii2oc7)fit<7)p*i L < tt— t^&o 

IsLT^S&ti^ t(i PRESET t fcnf If fiSo f Ir^fl, hb^') < 
v><7)-C\ S4.13 \z^^t ttbXfrtZo 



4.13: n^^/^^U-yaV 





MM 


91 


PSET 


WgSftfcfeft-f-^iiS^&tf 




AND 




0011 AND 0101 — 0001 


OR 




0011 OR 0101 -> 0111 


XOR 


Tt^fe co^ffewsirsw ft » § at? 


0011 XOR 0101 0110 


PRESET 




NOT 0101 -> 1010 



§ T N MSX2^MSX2+T*h*f':t RAM ftSB fctt, iHfcoWt^l/- 
y 3 v<^#;c**#SK&So #JBi LT> fiWlftcL^'Jx h 4.3 <F>-f*?y&X\ 
tf* RAM (7) Y^fJ 1 (2 it$TC 00001) 2 (00010) ^^t- t £#X_T 

b7 be bs b4 b3 b2 bi bo 
00001??? 

t^i RAM <0|*I^ft\ 

b7 b6 bs b4 b3 b2 bi bo 
00010??? 

*##*#;t;te<7)ii> x^O Y <F)$L<F> 1 t B^fi^2i?)XORt*5 3 ft 8f§U 

LINE(0,48)-(255,175) , 24, XOR 

ft*T&7<Ii 0 1 mn^^Wz-T?) Yfil^l 2 iZT&fo&btftfo £fl**VXh 
4.3 (7) 370 ft , 

LINE (0,Y0)-(255,Y0+127) , (Y XOR YY)*8, BF, XOR 

LINE ni;«/^l/-y 3 > (HffljlJJC) Mftfrt* t + 

£ (±* SCREEN 12 (DmWzMLX, 
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LINE (0,0)-(255,211) , &B11111000, BF, AND 

^JTT t h'ftRAMWt'7 h 7*>fet7 h 3 *X-li*<n£ £X\ tT-y h 2 *■ 

4.6.5 ^frtt>5&nttt 

YJKB®C0f-^»^(i, iFtC04.6 JC* fcti>fcfc#9. SCREEN 8 1 15] fc ± -) 
tC, 1 K-y h **tf'* RAM CO 1 '<4 V izMBc *f256 X$&212 

K-y hcoB®§\ 54,272'M h CO tTt RAM fgS LT ^ 2>„ "Cfe, feffl£*t£ 
tJJiK cofiliff 4 K -y h r t \zm%. § tlh<F>X\ tzbl (£ SCREEN 12 T\ 

PSET (3,0), 3 

ZWrttlt, (3,0) to l K-y h ?Weft < (0,0) (3,0) i X'CO 4 K y h co J co 
ffi**$*> 0 , i COSB^-*** < & o T L & 7 o SCREEN 12 CO ill® £ "sample.sl2" t 
^■5 7r^/K:^-7'Lt*^, U x h 4.4 £31 ft t& t , v>^K»-& "fe-fttt" * s 'iB 
iotLiTlif. fH&KKLTA ± do WMt LT SCREEN 12 

X h 4.4 (S12.BAS) 

io > ^m<7m 

20 CALL KANJI 

30 SCREEN 12: COLOR &HF9.2 

40 BL0AD " sample. sl2",S 

50 LINE (0,0)-(211,211),3 

60 LOCATE 4, 6: COLOR &HF9.2 

70 PRINT "SCREEN 12 ^lifeWtlf&o " 

80 GOTO 80 

4.6.6 SCREEN 10 t 11 (± W Z^tttofr 

SCREEN 10 t 11 cor"- fUMtt.* fjcoEl 4.7 tc^ haO/ihfc Oo 
HIW{c{i*-D^<iHt/cfo BLOAD §^/idiffi£*^t^i#^i;t). ^ftf><OX? 
'J Kco^v^iS^ix^^o ^tLTiiWita co*\ BASIC co rfW-fc if T\ 

|JX h 4.5 ^C0ll^MJ7"n / '7Ai o YJK lS&VWMt9 fLfcBffi'T*- 
? £ BLOAD L, 

CIRCLE (128,106) ,100,6 
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£fr&oT^i SCREEN 10 "Cti, Kf* RAM <0 1" y h 3 ** 1 fcfc D , t-y 
h 7A>^>tr-y h 4 £6 (-9— ^n^frTWJStfc*^*^. 2 jt&"Cli 0110) 
liiiii^o *<9fc##:tc7>YJKBiIi£&§Tfc, *v^R*i<;tm4. L 
L SCREEN 11 "Cli, h*ft RAM l:tti6(oi 0 8 tf-y h i^iJtoT 00000110) 

zcomx- bbfrb i. i Jw, YJKHfflKX^H^fcftkTffiK Cli SCREEN 10 
£<, YJK<7)ja®T"-^*inXt^(^(i SCREEN 11 S-ffi-)£*SA**S 0 

'J X h 4.5 (S10.BAS) 

100 ' QimzmMtZizii 

110 SCREEN 12 

120 BLOAD "sample. sl2",S 

130 SCREEN 10 

140 CIRCLE (128, 106), 100,6 
150 FOR I7.=l TO 50: BEEP: NEXT 
160 SCREEN 12 
170 BLOAD "sample. sl2",S 
180 SCREEN 11 

190 CIRCLE (128,106) ,100,6 
200 GOTO 200 

4.6.7 SCREEN 11 ttrn-y^ft^ tC(i 

'JXh4.6 ti, SCREEN 11 <7)Hffi{::£**##&tr7 B n 7-7 A„ x^S^Kt 

6 i-IS SCREEN 10 ££7 fcl^fclf ') tfttif, PRINT ffjM^&ffi-C SCREEN 

tz tUf, SCREEN 10 ? LINE ^ PUT KANJI fc, YJK HfflJCji 

KGBttX'W&X^WmZ&ttlhc LfrL PRINTS £16-5 fc#*(ciE^<0 
##*ffl^U ^"PKX^j&^jWiT Li i vl fl~C(i !: t l)> f o -y 7°t LXM 

* £ TSiit S O** SCREEN 11 „ SET PAGE ^T" VT* RAM £ 1 
fc-W9*£, *£l=»*tf>Hiii* BLOAD tSo 0 fcMLt>fc, 

ii*fe£7, ##feSr 0 ic-W 9 PRINT ^T'X^^StKc ?f>i::«X? 
COPY "TAND" £t££LT, >> 1 OBiter"-? <0 UtfWitftlz 

TAND t (J, fe#^-**0 (SBfl) <?) 33^(2 if ^-£f , (i*»c9feC0S|$#*rit * AND 

SII?:L^**A,^tS*fetlo * ■fe#^-^"0-c-#^a^X^w#iiMms ; a, 

7 (yjcfe) flfc rtf if £ ft & „ X?***L)tv^^<!0t7* RAM 
<7)t?.y h 7*»fe tf -y h 3 ** 0 & friffcf,, 
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mticz* (Cxi6+8) -ettss^fe-e^-^oj: 



< 0 z cd cnmz. 



b 7 b 6 b 5 b 4 


b 3 


b 2 


bi 


bo 


C 


1 


0 


0 


0 



h 3**1, Rfl^Ky f 2#>fetf*y h 0**0 i&5 0 d^OX**, TOR ft 

b 7 b 6 b 5 b 4 b 3 b 2 bi b 0 



C 



fc*r!K ^.»YJKBH**STK:, RGB KTX? *^"C§ S fc ^ 9 fctt*f« 
^o©#Wflc#v^fcX*t COPY ifr^Cit ¥t & fc> PRINT 



«j X h 4.6 (Sll.BAS) 



100 ' SCREEN 11 COf D77° 

110 ' by nao-i on 4. Nov. 1988 

120 SCREEN 0: WIDTH 32: CALL KANJIO 

130 DEFINT A-Z:0N STOP G0SUB300 : STOP ON 

140 FILES: PRINT: INPUT "file name " ; FF$ 

150 OPEN FF$ FOR INPUT AS #1: CLOSE #1 

160 INPUT "string" ;SS$ 

170 INPUT "color (1. . .15)";C 

180 INPUT "X(0. . .240) ";X 

190 INPUT "Y(0. . .196)";Y 

200 SCREEN 12: SET PAGE 1,1:BL0AD FF$,S 

210 SCREEN 11 

220 SET PAGE 0,0: COLOR 7,0: CALL CLS 

230 L=LEN(SS$)*8-1 

240 LOCATE 0,0: PRINT SS$ 

250 COPY (0,0)-(L,15) ,0 TO (X,Y),1,TAND 

260 LOCATE 0,0: COLOR C*16+8,0: PRINT SS$ 

270 COPY (0,0)-(L,15) ,0 TO (X,Y),1,T0R 

280 SET PAGE 1,1 

290 GOTO 290 

300 '*** called by STOP *** 
310 SET PAGE 0,0: COLOR 15,4,7 
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4.6.8 SCREEN 12 TX^m&kt * tzti)<nWfcti 

%ik YJK tt<7) SCREEN 12 Ktt, HCfllJ LTX^ilfc**^* i k fiTS 

SBlfOUXh 4.6 tfetAsZWlto TtffitLTBU^ 

COLOR &HF8, 0 
COPY — , TOR 

;w^^W--> 3 > £ TAND fc1"*Lli, loffi^^lS^ixSo 

tMtltAjjt^o «I ftT SCREEN 12 coHBtC^ r o >y 7***^3 flS i±Tfc% 
7°n^yA^fi^iELT, to y 7°£ ^ o If ^£ti"t<7) 6 & L6^#*fc 0 

'J7h 4.7 (S12T.BAS) 

100 5 SCREEN 12 ^707?° 

110 ' by nao-i 011 4. Nov. 1988 

120 SCREEN 0: WIDTH 32: CALL KANJI0 

130 DEFINT A-Z:0N STOP G0SUB260 : STOP ON 

140 FILES: PRINT: INPUT "file name" ;FF$ 

150 OPEN FF$ FOR INPUT AS #1: CLOSE #1 

160 INPUT "string" ;SS$ 

170 INPUT "X(0. . .240) ";X 

180 INPUT "Y(0. . .196)";Y 

190 SCREEN 12: SET PAGE 1,1:BL0AD FF$,S 

200 SET PAGE 0,0: COLOR &HF8,0:CALL CLS 

210 L=LEN(SS$)*8-1 

220 LOCATE 0,0: PRINT SS$ 

230 COPY (0,0)-(L,15) ,0 TO (X,Y),1,T0R 

240 SET PAGE 1,1 

250 GOTO 250 

260 '*** called by STOP *** 
270 SET PAGE 0,0: COLOR 15,4,7 

4.6.9 YJK^jfct VDPOU^^- 

YJK tt\Z ± BASIC CD SCREEN 10~12 Oftfr 0 fc> vy^I^o 



4.6 YJK £&£jjgll£jS 
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S>X 9 - 25 CO M v b 3 "YJK" J: tT-y h 4 "YAE" T\ RGB #5S; K i S t 

yjk ^ ic j: a £ ;t&-e § i) o 

if JUfl-co I^X*-t, SCREEN 8 cr>i§j&t |U#JCES Lii„ 

BASIC SfSTii, X? U->^- Kco 10 12 £JtStS- fc"C, YJK^TS^il 
IR-f&fo if t£o V- h VDP <7)«t| b LT(±, SCREEN 8 CO®® *< RGB t YJK 
^K^JO^ifefllK ^'b^O^t^o t-y h 3 CO YJK ** 0 T\ 

t>y b 4 CO YAE h 0 .sfirfe, SCREEN 8 ^CO (> CO**E£§ btftf. ZLX, (J 
#»cOUv?X*-li*co£ if, fcfy h 3COYJK £ 1 KmVWt&t* SCREEN 12 
tmt YJK £^&ftPR£ § ft & 0 

SCREEN 10 ^ 11 CO, YJK t RGB COM*^"CcOjli® £^5jrf.2> fcJDfcli, 
YJK {CI, YAE ick 1 fcRj£1-fUfV»V* 0 YJK **0 co^-fcii, X7°7^f 

hcOfe^Wy hCO^^ltSi tJi^^ttJf, YJK*»ltffc^W-y h T'^Mt 
5.1 J:**-? 



4.7 ££IM U ii* ^ffi^t 5 



4.7.1 ^E-^-HS^R^t 5tt*.a<frli ? 

MSX2 <7) SCREEN5 Ogj®**, 8K 256 x$& 212 K •/ h <7)M ( h°? -fe/W) <0S£ 0 
4.8 (CTpiL/i&cOo BflSOiLh:* 1 fc^Tt-|p]tt, 1 ?A >f o|iS#tc^-h°^-b;uc7) 

g] 4.8: r W t*j!|®±<7);tS£gc7) j; -5 -f 



ft. Ti^S. H*^T/ ij *<7) "NTSC" T I'tMtli, 525 

ifc&co£^^a<^£ftTv->l> 0 l|^M(c^§ft.|,H®co»:(i30>K, lHffitc 

ii 525*c7)^;SIS* s '-a-S tl&blftffrhy 525 X 30 = 15750 * & <T)^Mti\ frr> 

tz i&WnWMK&mZtiX^&htftio r v VWt.^ MSX <r)W&WK<r>QM.K- 
"MfeSEEIilfcSt 30Hz , *¥*SJSJ!fcft 15.75kHz" t ^-5 ffili, CUtl 

16 t*-y h n y\L?--?-ti:}L\z%r( %htl&, it 640 xf$400 K y h<^H®^ 




4.7 ^mm^r^im^h 



in 



31.5kHz ^ 34kHz <D*-? -&$ibtl& c 

* +• > • «^ * -" 0 15.75kHz & 34kHz £ X'<n t* co J§jift» *> L & CO *» 
fe, 15.75kHz b 24kHz co 2 a^^-gj 9 Wl Si co&i:\ § £ 2" £ &*Stf*a S „ £ 

##*-T{C#V>T*J < B3-n ■y^°itffl-C'ii: "PAL" , -77>X^"y:l&£ 
T'(± "SEC AM" ^co^-^-THEb^ Cl^LfjCO^fliNTSC^SCt 

jfcSjtScoftjFUfrSo 3-D>y^c03 Vt°i-^— ^IfeaifflcOMSX $ 

ft^tMiNTSC, PAL, SECAMco^lf^^W^Wl^tll^-^-ii^-oX^^ 
if £ , HiflUffl ^ > b° a. - ^ - co|t^£ £ t v> o k*$*&ffl&fc$!;fc>*i § & co & co 

/^V-y 1i:^lic0tr^^#^r§§tT'^T-'y 

£ . £ tl & ^{-^ S if , VTR ^ t* T* 74 X? co14 f g * 7K t "*¥»{£ 
Jg" fccoli, £S$fcco»i:li|H|'Gg£w a > h°^-? -HfflcoH^ftco p y 

h^tcffiit^, ®®coaB*»$*^i5L^«)Co. sa:»0)t(i*^co&hi5]bT\ 

if co VTR X' i> [5] to tm if , "ED/3" ^ "SVHS" TfeJu fiE*co VTR ± 9 & ?K 

4.7.2 V^-l^-^^3ttZcfc 5fl/tlS 

n > h°^-;?-ilffi£S/Kl"2>ttlB..&(iE! 4.8 co ± 7 rtfofcltif, ifuFr t* 

«-f v?-u-X" B®co*/K*^*mHflLrcico 0 HBRcori'b: 
£co#j£**«ffl$*ro*s*>itrt? 0 * TiiiM±^co*^^ 0 # 1 1 5 

t, 1#, 2#, 3#t, H 4.8 L/icOtlH] b ± 7 izfc^BZ^LX^ < a 

•e LTBffico— #~F£ ?n o £> , ^■m.T^Ltz^^MB^Wi Zmtb&Xilz 212 
213#, 214#t, )lg#^^;S^4-*7KLTv> < b(t/^"o 

^ >^-w—xi:^-5*M*ii:iR1-SJ:, ^£-£.6" fc^ofci*. I4.8ti 
BflL^3EHco[IB*, § fetfe i l*<7)7k&mx-misb2>Z tX\ t^-fe;wfficoKtra 
£ £■ < l-T^/L/^ ^^<^!c s El 4.8 co i -9 ic, A y^-u-xizx £>-f \z%M 
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0 4.9: A vt-v—x*— K-C(i^.9 ft^-f 



< 45o 



tzimX'WKt h if {= |±, tyft*>^o|*>*|i^t^. £*>fctf>, MSX 

4.7.3 MSX2 Clfctt£>f >?-U-7>mW 

^l985^iB#ii, ^>vi- • x*^> • «i£tfrCfr<, £^7k¥;£»i& 

& 24kHz lOTjR^Mx.Si^ffi^^OT'-f ifco ZZX\ MSX2bm.& 




4.7 itmrni n & 
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&b*tZ,iz-?-t LXtts -fe^IIfHf^ *¥£&JWftft 15.75kHz <9 
i&mtm « - ? - fc & -a T V » it fcfo fc fc X li MSX2+ T\ 

CALL KANJI2 

fcv^^&^rU BSS-'f y^-w-X^e- Kte-8)9#;t££ fct\ *&24fr<7) 

^2o@6<j(i N $ l ogftj: 0 6J*«fa&fc?>t\ MSX2 ifi'tii^iSt 
tMP^^S 15.75kHz fc, y^-w-X^S^^7 MSX2<7)B®!±, f 

tfjt.-? L^ti*l± tA*»fcrtjKL^^y--y ? <7> FS-5500 ^ 
tT'v-aXOiK- K*®iBlEf-SCfc-Cprfi6i:=5rStr^^-c7)HC-95^ifli, t^M 
AsWUzftftZtLtz-ri' v &j&*£>, i^ti Bffcf <7)3X 9 ii^-^JPl fc l>o tz g 
ftKTgJSLT^Sfc^-). 

u-x^Bffi^-cJi^SitftwlSM**^,^, EPJS'Ji" & fc "tyi/" fc ^ •? *gg!4§a< 

MSX2 -^v>c7)i#^ SCREEN ,,,,,1 

MSX2+"^> >a&CDt§& CALL KANJI3 

4.7.4 £S»J'J&*<7)J!iI£$SS 

"KUa*" fcte, iW^ffi:^tyD77A«!UffiKt„ fcfc 
^.If-^a'fXf ^y?W^ y^'ffl ?tlfc^ BASIC CD7°n ACDjlft.£^;t. 5 
fc£><7), "ON STRIG GOSUB" fc l> 7 ^ {> s £ <7)flJ 9 ii<& ^^Sl" S #-^<7>— ffi^r 

sfc, mv&fr®m&ft%&ti&t^7 i><o 0 -ct, ^^fUOii^ii^Mic^s 



"7^ h^>'\ 'MW, «j£3E«l" 3ffi®a**£'tJf, MSX2 T it 7 ^ 



0 4.10: jtSt^fll ') 



^— v 0 



y i 



M 9 



RAM d* 128 * O'nM h (?) MSX2 SCREEN 5 & fcli 6 T 4 fflffi, SCREEN 

7 8T-(i2@ffi<7)^-v?£^T6i^-);blt 0 Z.tlt>$: BASIC <7) s "SET PAGE" 

i nma& zmmttzn a*, y- a y 7 h & if vmm § fit v> 3 ^s^tu a 



4.7.5 j££»«y&#0>£0y*IBfl*T3 



4.7 Ttmmv) &fr£m$r.-t z. 



115 



m 4.11: xfeSIStlJ <0 iiA^fl 







^-^ 0 t^->> 1 £ 










1 














1 














1 










^->> 1 ^rS^t^ 







0 1 



-tvi^M?^^ «-f -y ? EX" r-AtPWiiLXfrtiti tSi 

MSX*«MSX2 tc^Tte^Sft/^fg^tot^ 'Vn- K^xTi^X^o-;u" 

S^&££> jHffi±(cH^i-Si ijFTi&j&^fco t "-f-^-y ? EX" Tli, 

HtD?^ "F-l X b° IJ h 3D X-«->^/V' T*tt, r-AH®/cf{ff «X ?X3—JV 
ytS^SUOii^iCioT, iS|® ~TS|3 (C Fl -VxXyOn y ? b° y h (75 ± 

■5 1-£*^LTv>l> i a 



4.7.6 ^x^zn&m&i) io-cu: ? ! 



*tt£, iW7 , D77^li-?v'VlT-#iitlfc^ 0 Tt>, BASIC Wfg^Wtfc 
^f 0 v-x'jx h iSMLT^< <7)T\ T^y^y -tfbfrh XteWfe-oX 

4.7.7 3ltttll»Jii*(:ft^VDPU^^- 

<7)f.y h 4£ H:fi.S„ *tS§^*3te^*^**l$-*>o^i:#tc > VDP 

a* cpu K*fLT»i it a. ifc> xf-^ 

:W>'b*^. itLfecOCt^^t^fcO**, El 4.12 t 4.13 



0 4.12: j£3:it6jSI 9 VDP VVTs? 



VDP 3 > h v—;uu-JX?-0 
hj b6 bs b4 b3 b2 bi bo 



0 


DG 


IE2 


IE1 


M5 


M4 


M3 


0 



VDP a > h o— 19 



b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


b 0 


IL 7 


IL 6 


IL 5 


IL 4 


IL 3 


IL 2 


ILi 


ILo 



-m 0 a**] 



* V9938<50^O«|tgT% V9958 "Cli^fc fcT 0 SrS^iitfo 



4.7 jfegjtgfflq&frfrjffft-i-a 



117 



0 4.13: j&MmM*) &fr*1ik&xth VDP 



vdp xf-ni^-^xi'-i 



b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


bo 


FL 


LPS 


ID 


ID 


ID 


ID 


ID 


FH 



-VDP s > 

-y 4 h^oi^Mi * 



* V9938 <7)&<7)WiMX\ V9958 VimM^c 



SCREEN 5 ifcti SCREEN 6 X\ 3 > Y u-JVVPX?- 2 <D\fy V 6 £ 5 iz 
5>*?-£#*&tr2^ BASIC CO "SET PAGE" fVX7V-^- 
^(iaffifc^l-S^-y) %q}*)Wz-&Ztii*T%& (H4.14#M)o t*y h 7fc(i 
0£\ t-y h 4*feOW41 ^^a^a#§atfi?{t^o ZtltmtX 1 (^SCREEN 
7 ^SCREEN 8 <7)*£(i, K7h5T^-y^U £«y h 6 KJifr&fcT 0 * 



H 4.14: BM9#;l£*IJ#Pt£ VDP U>>X^ 



VDP 3 > h p 


-)Wi?7,9 - 


- 2 




b 7 


b 6 


b 5 


b 4 


b 3 


b 2 


bi 


b 0 


0 


Aie 


Ais 


1 


1 


1 


l 


1 



VDP 3 > h n-;n^^x^- 23 
b 7 be bs b 4 b 3 b 2 bi bo 



D0 7 


D0 6 


D0 5 


DQ 4 


D0 3 


D0 2 


DOi 


DOo 
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m 4.15: an- K^xTltX^n-yUOttffl^ 



3> ho-/H/yX^- 


23 a* 0 


3>f o- ;uuvX^ — 


23 128 <7)i§^ 


VRAM 








VRAM 








0 






0 


0 






128 


















2A00H 
4000H 






212 
0 
























6A00H 
7FFFH 






212 
255 












7FFFH 
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:t*>'T^„ JrfWtcfi; 0 4.15 ^ ± 9 Wv'x^-ic^L^fi!; iotil 
t h'ft RAM ^#it!l^j£rt^;b ') , Bffi^X ? o Zt^i 

io^&m^ho *t>-f)V-?u77&X'&, "0N_VSYNC" t£ h^JV— 



4.7 j£&mmt)&fi.*m®.i-& 
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4.7.8 T M > y'JMDJjfc t BASIC &fr(DW}tt 

U6ft BASIC nmX'fehtltinftfrhX'%X^Z>o 7-t>~77-<7)Uft<7)W)i¥B 

mtwzfflwtk t lt, ^-f iir-fevy^o^t, basic a5^oift^Jsa*>f, 

T-fe > ~7" y — <D~7° u y 7 (v-x u x h) gflc(i, f&CD-i- v^iD U X h 4.9 tc 
J8ttLT33V>rt: 0 d;fl£ MSX-DOS 'J -vxf^ ^-^2f-CA* U "ON- 

SCAN.Z80" t^i y t 4 ^ZT-t-l'tXio ~fc\Z "MSX-DOS TOOLS" fcAo 
T^&, "M80.COM" t "L80.COM" tv^yn^A^fvv &<D?-JI£:fc 9 JC 
7 -fe v T)V t 'J > ? % t h „ "ONSCAN.BIN" tt>TVy>i7r^ /WT § ftii" 
^T^o Srfc "DEL ONSCAN.BIN" tV^gP^ti, T* 9 Kl" § 

M80 ,=0NSCAN.Z80/R/Z 

L80 ONSCAN,ONSCAN/N/E 

DEL ONSCAN.BIN 

REN 0NSCAN.COM ONSCAN.BIN 

**re(iv&f;r, v->^77'f''^3^Fn-;i/tS, BASIC y°v a ( ij x 
h 4.8 #as) 0>WlfcWM.tUm-tl. 
i f 190 200 fr«9SB#ii, tf* RAM co^- o £lo*Mfrt S & 

t\ "CLS" K-ClilS®{c^§<i5S|J^{tL*»DJW{b-*-ac: i* s T^xi>„ 

i T" "COPY" ifr-frfc'flSVv jlffico (0,0)-(255,127) <7)F*)W£ (0,128)-(255,255) lc 
lt¥U ^-^O^flC^^W-ffcL-C^StV^btt^o £fc210fi\ 24011% 250ff 

BASIC W7°n^ 7 A*^-7->>M<7)7°or 7 A^Pf^aitiC[i, "USRW&" t 
USR(256+^S|g#^-) 

<7)7&*290ff„ 

USR(512+^:S^#^-) 



120 



V9958 VDP 



USR(768 

& t& set a t > ia® Tfflij t ^ § n i ^ - v i gp^ * m x ? o - )v £ * s £ 1 36* 

USR(O) 

USR(868.0) 
USR(100+A!) 



•J * h 4.8 (ONSCAN.BAS) 

100 ' 

110 ' onscanl.bas : test interrupt on scan 
120 ' by nao-i on 24. Sep. 1989 
130 ' 

140 CLEAR 300,&HAFFF 
150 DEFINT A-Z 

160 OPEN "GRP : " FOR OUTPUT AS #1 
170 BL0AD "onscan.bin" 
180 SCREEN 5 

190 SET PAGE 0,0: COLOR 15, 6,1: CLS 

200 COPY (0,0) -(255, 127) TO (0,128) 

210 CIRCLE (128, 106), 80: PAINT (128,106) 

220 SET PAGE 1,1: COLOR 15, 1,1: CLS 

230 DEFUSR0=&HB000 

240 PSET (8,192) ,0, PRESET 

250 PRINT #l,"This area will not scroll." 

260 JK=USR(256+100) 

270 FOR J=l TO 5 

280 FOR 1=0 TO 255 

290 JK=USR(512+I) 

300 NEXT I 

310 NEXT J 

320 JK=USR(0): COLOR 15,4,4: SCREEN 0 
330 END 



4.7 &&mm*)&A£mft-t& 
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4.7.9 7-feV^7-i5f^»#Slfc' 

*1\ "ASEG" *>^3ftli, M80.COM L80.COM JfoT BASIC 
)\>-i-vt£}i<nWktS:-*~ry h M80.COM t L80.COM (i 

Zftytbtkofco fc*f> z<nt £ift>tLZ>-7 7 "COM" o 

MSX-DOS±-?-^ff^r^^-v->>Ig7r^^tc^o-C Li ? 0 -td-C^ElOj: -5 K 
BASIC 6 "7 T'fl'&ffs 9 -SO ASEG *>^C0^5&*^{C^r 

ttz, BASIC TBLOAD T"§ SP^O^v vfgrn^yAcofcSgtli 1 ><4 h 

FEH 

t^o^f'-^3&*'e^tL«#ai*tL-Cv^o £*lA>iHi£L'CV->&<W, ASEG 
§T, "ADJLOAD:" *>f> 9 L&DflMhS^ 7o ^7 AtfO^ftcfc&S,, **Jfcff 

ft^M ha*o&fcJf&i&5|^ 1 £fclf££i6liiJ9i£«*<9tS:£, 2=arf,lf-i-^0<?)« 

^P^dtU 9 S t , FD9AH (HOOKDT OgB^-) **3 -A- $ ft* 

Ch(C^I>o (73 5^ He, 

RST 30H 
DB X n y (• 
DW #lHi 
RET 

fr*f^ 0 iconic, ffi^MF-e:3-^§ft6*#p/r£ "77^" tv^„ 
Tli, "ON_H.KEYL" jWttth^flS «t 9 CiiUi>l>. 
FD9FH #«b*> li* 4" v-flj r> (ON-H.TIML) , Oi 9 SttitiSlflJ 9 
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W, 4 g V9958 VDP 



■7°1- S±7!:L]:t» 
W9&*0)9i£-Cl9Wb3iL, VDP WtS7 , D/7At "ON_VSYNC:" 
"ON-SCAN:" fc* f'i'fc* HbX&^tz c IdStlSi 

^7VP-f-> "_VDPSTA" li, VDPOXr-?Xt">>X?-£i^\ 
f-> "WRTVDP" (i, VDP CO a y Y o ~J X ? - \z^% § ilfeflL£S § 2^ 

i -5 id, MSX2 2+c7) ROM izlZZtl^CD^y'/U-i-y t\§l b^fgtfO BIOS 75 s " 
#»(2g#THt-7Vu-f->£{1^-f BIOS ^ftilfnv*. Cft 
t^cOBIOS li-trROM iz&^tz*), ^m^^y'ROM &*?V ! li!il.fct)t&<7)X\ 

£-#*3§^<7)T\ BIOS £1&b&a»o*:o 

i *Ui BASIC c7> v -> y fg-tf-TVw- f - > \z (±$<^& ^ £ t tz* (t t* , DOS w/o 7 

7A-C'{ifU»)ii^^il7°D77A^ 4000H i ') ^ § V>#iHitzS < 'J*^'* & . - 
ftUT-C(it#;£cox d -y Mfficco MSX £ S *f„ 
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'J X h 4.9 (ONSCAN. Z80) 



onscan. z80 : test program for interrrupt on scan 
by nao-i on 26. Sep. 1989 

called as USR function from BASIC 
USR(feHOOxx) restore registers and hooks 

USR(&H01xx) set interrupt line 

USR(&H02xx) set display offset line of page 0 

USR(&H03xx) set display offset line of page 1 





.Z80 






START 


EQU 


0B000H ; address 


to load and execute 


USE.SUB 




EQU 0 




USE.WRTVDP 


EQU 0 






IF 


USE.WRTVDP 




WRTVDP 


EQU 


0047H 






END IF 






FXTRDM 

LA 1 ibUl 1 


EQU 


015FH 




V Utr O 1 R 


FflTT 


0131H 






PTITT 


013DH 






■RTITT 
HU| u 


0F343H ; 


slot of RAM in page 2 


RAM AD 3 


EQU 


0F344H ; 


slot of RAM in page 3 


RGOSAV 


EQU 


0F3DFH 




DPPAGE 


EQU 


0FAF5H 




ACPAGE 


EQU 


0FAF6H 




H.KEYI 


EQU 


0FD9AH 




H.TIMI 


EQU 


0FD9FH 




RG8SAV 


EQU 


0FFE7H 




! 


ASEG 








ORG 


100H ; 


to make .COM file 




.PHASE 


START- 7 




> 


DB 


OFEH ; 


header to BLOAD 




DW 


AD.LOAD ; 


address to load 




DW 


AD.NEXT-l ; 


address of end of file 




DW 


DO.NOTHING ; 


address to execute 


AD.LOAD 










PUSH 


AF 






PUSH 


HL 






PUSH 


DE 






PUSH 


BC 






CP 


2 






JR 


NZ,RESET_SCAN ; 


parameter is not integer 




INC 


HL 






INC 


HL 






LD 


E, (HL) 






INC 


HL 






LD 


D, (HL) ; 


DE = parameter of USR() 
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V9958 VDP 



LD 

OR 

JR 

DEC 

JR 

DEC 

JR 

DEC 

JR 

JR 

SET.SCAN : 
LD 
LD 

CALL 
LD 
OR 
JR 

LD 
LD 
LD 

LDIR 

LD 

LD 

LD 

DI 

LDIR 

LD 

LD 

LD 

LD 

OR 

LD 

LD 

CALL 
LD 
LD 
JR 

RESET.SCAN: 
CALL 
JR 

SET.DO : 

LD 
LD 
JR 

SET_D1: 

LD 
LD 

RET.BASIC: 
EI 
POP 



A,D 
A 

Z,RESET_SCAN 
A 

Z,SET_SCAN 
A 

Z,SET_DO 
A 

Z,SET_D1 
RESET.SCAN 



A,E 

(ILSAV),A 

SET_ILREG ; set interrupt line 

A, (HOOKED) 

A 

NZ,RET_BASIC ; hook is already set 

HL,H.KEYI 
DE,HOOKSA 
BC,10 

; save hooks 

HL,H00KDT 
DE,H.KEYI 
BC,10 

; set hooks 

A, (RAMAD2) 
(H.KEYI+1) ,A 
(H.TIMI+1) ,A 

A, (RGOSAV) 
OO010OOOB 

B , A 

C, 0 

WRTVDP ; interrupt on 

A,l 

(HOOKED) ,A 
RET.BASIC 



RESET_SCAN_SUB 
RET_BASIC 

; set display offset of page 0 

A,E 

(DOVAL) ,A 
RET.BASIC 

; set display offset of page 1 

A,E 

(D1VAL),A 



BC 
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POP 
POP 
POP 

DO.NOTHING : 
RET 

RESET_SCAN_SUB : 
DI 
LD 
AND 
LD 
LD 

CALL 
LD 

CALL 
XOR 
LD 
LD 

CALL 

LD 

OR 

RET 

LD 

LD 

LD 

LDIR 
XOR 
LD 
RET 

SET.ILREG: 
LD 
LD 
ADD 
LD 
LD 
JP 

ON.H.KEYI: 
LD 

CALL 
AND 
CALL 
JR 

ON_H.TIMI: 

PUSH 

CALL 

POP 

EI 

JR 

i 

HOOKDT: 

RST 
DB 



DE 
HL 
AF 



A, (RGOSAV) 
11101111B 

B , A 

C, 0 

WRTVDP 
BC,23 
WRTVDP 
A 

(DPPAGE) ,A 

BC,1F02H 

WRTVDP 

A, (HOOKED) 

A 

Z 

HL,HOOKSA 
DE,H.KEYI 
BC,10 



(HOOKED) ,A 



inturrupt off 
write 0 into reg#23 
restore display offset 



; write 1FH into reg#2 
; set page 0 



; restore hooks 



A,(ILSAV) 
HL , DOVAL 

A, (HL) 

B, A 

C, 19 
WRTVDP 



A,l 

_VDPSTA 
1 

NZ,0N_SCAN 
HOOKSA 



AF 

ON.VSYNC 
AF 

H00KSA+5 



; interrupt line = (ILSAV) + (DOVAL) 

; write interrupt line # into reg#19 
; called from H.KEYI 
; read status reg#l 

; called from H.TIMI 

; do not change AF in H.TIMI 



30H 
0 





DW 


0N_H. KEYI 




RET 






RST 


30H 




DB 


0 




DW 


ON.H.TIMI 




RET 






data area 


HOOKED : 


DB 


0 ; non-zero if hooks have been 


HOOKSA: 


DS 


10 ; save area for hooks 


DOVAL : 


DB 


0 ; display offset of page 0 


D1VAL: 


DB 


0 ; display offset of page 1 


ILSAV: 


DB 


0 ; inter rrupt line 




_VDPSTA 


: read a VDP status register 




Entry 


A VDP status register # 




Return 


A value of the status register 




Modify 


AF, BC 




Note 


compatible with ROM-BIOS 






DI when return 


_VDPSTA 








IF 


USE.SUB 




LD 


IX,VDPSTA 




JP 


EXTROM 




ELSE 






DI 






AND 


00001111B 




LD 


B , A 




LD 


A, 15 




LD 


C,A 




CALL 


WRTVDP 




LD 


BC,(6) 




INC 


C 




IN 


A,(C) 




PUSH 


AF 




LD 


BC,15 




CALL 


WRTVDP 




POP 


AF 



RET 
END IF 

WRTVDP 
Entry 

Return 
Modify 
Note 



WRTVDP : 



IFE 

PUSH 
PUSH 



: write a byte into VDP register 
B datum to write 

C VDP register # 

none 
AF, BC 

compatible with ROM-BIOS 
DI when return 

USE.WRTVDP 

HL 
DE 



4.7 Tk&mm a £ m %± & 
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SAVEREG : 



NOSAVE: 



ON.SCAN : 



LD 


D B 


• — /-l -a -f- n Tn 
, — UcLLUill 


t n 

LU 


A P 


; ^register # 


LD 


HL,RG0SAV 




CP 


8 




FIT 






TP 


MP Q A TJT?D THf 1 




T 

LU 


TJT DPOO A \T O 

nL , KGobAV-o 




pv 

Lr 






TD 

Jrt 


mp mho a UT 




AUrt 


A 




t -n 
LU 


D A 
D , A 


; DU-register # 


AUU 


UT DP 

nL , dL 


UT -DP9CAU 


LU 


/" TJT \ TV 

KtiL) ,U 


; save datum 


LD 


A,C 


; =register # 


LD 


BC,(7) 






C 




OUT 


(C),D 




AND 


00111111B 




Un, 


10000000B 




□TIT 
UU 1 


(C),A 




rUr 


DE 




PHD 
rUr 


HL 




rim 






hJMUlr 




; IFE USE.WRTVDP 


please 


modify following subroutines as you need 


XOR 


A 




t r\ 


(DPPAGE) ,A 




LD 


BC,1F02H 


; write 1FH into reg#2 


CALL 


WRTVDP 


; set page 0 


LD 


A,(DOVAL) 


LD 


B,A 




LD 


C,23 




TAT T 


WRTVDP 


; set display offset 


JP 


SET.ILREG 


; set interrupt line 


LD 


A,l 




LD 


(DPPAGE) ,A 




LD 


BC,3F02H 


; write 3FH into reg#2 


CALL 


WRTVDP 


; set page 1 


LD 


A,(D1VAL) 




LD 


B,A 




LD 


C,23 




JP 


WRTVDP 


; set display offset 



AD.NEXT EQU $ 
.DEPHASE 



; end of program + 1 



END 
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4.7.10 feffl&W)&fr<n-**s>Wi>-*>tz 

S BASIC7°n^yA^ffi«1-^o A**T^a*, ^T?^5t, § 

®J&<J (I "ONSCAN.BIN" tin 7r ^^f«LT < HS 0 



'J X h 4.10 (MKONSCAN.BAS) 

10 CLEAR 100,&HCFFF:DIMD(15) 

20 PRINT"Making onscan.bin" :AD=&HB000:C=0:L=0 

30 FOR I=0T015:READ A$:IF A$= M * n G0T0100 

40 A=VAL("&h"+A$) :C=(C+A) AND 255 :D(I)=(D(I)+A) AND 255 

45 POKE AD , A : AD=AD+1 : NEXT 

50 READA$:A=VAL("&h"+A$) :L=L+1 

55 IF COA THEN PRINT "Error in line " ;990+10*L:END 
60 GOTO 30 
100 ' 

110 PRINT" Saving" 

120 BSAVE" onscan . bin" , &HB000 , &HB14D 
130 PRINT "Done.": END 

1000 DATA F5,E5,D5,C5,FE,02,20,53,23,23,5E,23,56,7A,B7,28 
1010 DATA 4A,3D,28,08,3D,28,49,3D,28,4C,18,3F,7B,32,D9,B0 
1020 DATA CD,A1,B0,3A,CC,B0,B7,20,41,21,9A,FD,11,CD,B0,01 
1030 DATA 0A,00,ED,B0,21,C2,B0,11,9A,FD,01,0A,00,F3,ED,B0 
1040 DATA 3A,43,F3,32,9B,FD,32,A0,FD,3A,DF,F3,F6,10,47,0E 
1050 DATA 00, CD, F4, BO, 3E, 01, 32, CC, BO, 18, OF, CD, 70, BO, 18, OA 
1060 DATA 7B,32,D7,B0,18,04,7B,32,D8,B0,FB,C1,D1,E1,F1,C9 
1070 DATA F3,3A,DF,F3,E6,EF,47,0E,00,CD,F4,B0,01,17,00,CD 
1080 DATA F4,B0,AF,32,F5,FA,01,02,1F,CD,F4,B0,3A,CC,B0,B7 
1090 DATA C8,21,CD,B0,11,9A,FD,01,0A,00,ED,B0,AF,32,CC,B0 
1100 DATA C9,3A,D9,B0,21,D7,B0,86,47,0E,13,C3,F4,B0,3E,01 
1110 DATA CD,DA,B0,E6,01,C4,32,B1,18,13,F5,CD,1C,B1,F1,FB 
1120 DATA 18,10,F7,00,AE,B0,C9,F7,00,BA,B0,C9,00,00,00,00 
1130 DATA 00, 00, 00, 00, 00, 00, 00, 00, 00, 00, F3,E6, OF, 47, 3E, OF 
1140 DATA 4F,CD,F4,B0,ED,4B,06,00,0C,ED,78,F5,01,0F,00,CD 
1150 DATA F4,B0,F1,C9,E5,D5,50,79,21,DF,F3,FE,08,F3,30,07 
1160 DATA 21,DF,FF,FE,18,30,04,AF,47,09,72,79,ED,4B,07,00 
1170 DATA 0C,ED,51,E6,3F,F6,80,ED,79,D1,E1,C9,AF,32,F5,FA 
1180 DATA 01,02,1F,CD,F4,B0,3A,D7,B0,47,0E,17,CD,F4,B0,C3 
1190 DATA A1,B0,3E,01,32,F5,FA,01,02,3F,CD,F4,B0,3A,D8,B0 
1200 DATA 47,0E,17,C3,F4,B0,* 



5D 
00 
33 
BO 
20 
B4 
61 
EO 
54 
67 
2F 
BA 
2A 
A6 
E7 
EB 
5D 
F3 
E7 
OD 



MSX- MUSIC 




ZCTimt. MSX ~?if=JV 1990 ^7fl^t 1990 # 10 

"MSX2+T ? - * ;w^Bfe" L i> <nx-h % . 

5.1 FM|I«jtaftt« 

MSX-MUSIC i: v> ■? ^Ttbtffr'S iofcFM Wig. r- AOSbSW^Jt* * § 
5.1.1 FMSiB^tlSf^groii 

1 A)V9-^m.^h^X, "A-?5fc*>>-fe-«M-tf-" tV^SfeHgrtf^fco 1968 
TV-. I, "x^Jl^V-fe-tMlf-'' t (iitoTv^T, h 7 ^X:?^ 07fn/|| 

t^oTv>5 0 

w&LT "PSG" *f„ Ztllt. AV&B&T 3>^JHfBH&*>tt:fc&, fPffr'Ti- 
o/(D/A) *~f4 *#^!=IEx.Tm7j1-S LSIo fiW&^<, 

f^tv^t fc&oT, MSX^h*c0^<O^ o yn>(c|i^ii^tiTv^ 0 

psg ± 9 w^s^is^tA hc, "-^>7°'j >rw in 

§T, PSG<o££J:, -t>rij y^-ilgOgftS^-g-^-yr^o^Wilt LTlig 
§ftl><7)*>\ FMWflSttf. FMfcti, FM&^^T'AOFM^tlHjt, "Sift* 



5.1 fm gjLaX£/L£jkf) 
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5.1: \{i rVm^im*:M ; cro 







PSG 




FM 






LSI 


LSI+^'#S/^ 'J - 


LSI 
































finite 






i'.'/j i » 





^^^^igSw^iJfeft^^WLT. PSG ± 9 6*11***^0 ffit - . m»f-?^ 
;H8i6»£ «**cv-^-" fc 0 5.1 <D £ -5 1 2ffl<7)5UBS*-&tr FM W 

"2t-<u-?-SFMtil"J:^7 0 *>^A(c "MSX-MUSIC" (i, 15$ 
"OPLL YM2413" 9 £D 2 — ^ —ft FM %M%[HMt& 

LSI tf. 



in 5.i: 4wme>n&im*>m&*9i 



PSG 







D/A 



























^tt il^(7)MSX 7y>[J 
»LTt^<7)^ PSG t FMffigo 
HMftt MSX1 OC*3&^*JBI|§fe*<7) 
tits t^TC7)v v>Urt/&£*l"T 

fcHto ^Lttftt, MSX-MUSIC 
t DfCf ft £ t> (7) 0 FMPAC £ 6 [s] U 







A/D 3 ys*—? — 








D/A a y<-9- 



JEM 



D/A 37 
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IE 



B£[lij 440Hz 1320Hz 22001 Iz 




I gjjg » 



440Hz 1320Hz 2200Hz 
880Hz 1760Hz 

7 X 

K 

A 

< n 
y j 
/* 4 
- x 
I 



5.1.2 *»0**^«f LT*J: -9 

^£ "MS" fcfcfcti, W*>#§-*>«]E£ "*:>p;*3-7 0 " »WB^Jtftferv*i*. 

mT^zmifc&f&fr^frmt&t. *w*mh*»*>*s. 15.2 ^iit **>nx 

&»T\ 440Hz, 1320Hz, 2200Hz SOi^fC, t -t^^ftfS^Sift 






5.1 FM mW,^XEA.tci^ 
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^■g^S/t-efiH it**, — fefat;: froths „ 

*>^{f£>fiSo i«"!MI"tt, Wh^l*?, «x>"<n- 

of^ioTt^. b 0 T/<7)^r-$ff1-t, f4t&te-fc§&W#T, 

Wit § T\ jf&± fcltert* (H 5.3 #HS) c 

(R:"J iJ-X) £fif5LT, i>^n-7°$^lttSc ^^/^^gl^ "ADSR" 
1t~oX\l-/~7uA Ki^io.y^7^-7U "RfcitJ:®,, nf^iE" tv^fto 



Ill 5.3: j/V-tecoxv^n— •/ 




5.1.3 m=v'¥-#)W t t±n b * 

* 5.2: #ffg t Ei&S*>BW6 



A 


440.0Hz 


A# 


466.2Hz 


B 


493.9Hz 


C 


523.3Hz 


c# 


554.4Hz 


D 


587.3Hz 


D# 


622.3Hz 


E 


659.3Hz 


F 


698.5Hz 


F# 


740.0Hz 


G 


784.0Hz 


G# 


830.6Hz 


a 


880.0Hz 



:04^t> A <7>*0«»*tt 440Hz % *<7)l*^-:7' 
±<0a<0§0>JSS»Ci 880Hz o OJU 1 * * * - ^Hftfc* 

aMft&Jttttt 1.0595 fST\ 12 {1**9-7) Mtltz^O) 
Ja»»0)tb(4x 1.0595 12 , Oi U 2 £$*o 



5.1 FM^M-oX jfX,fr fe<?) 
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5.3: MSX-Music TfKfeTS K 







#^ 




0 




11 


MIE#: cis y v^- (b^^ — ) 


1 


^ — > Y — > 


12 


l*jE#d (hWf— ) 


2 




13 


MJE# es/^t- (c7/ff-) 


3 


^x/^v^xi'- (#jE1) 


14 


MIE^e/^-v— (cis^W-^ — ) 


4 


•Tx^^v>fx^- (tflE 2) 


15 




5 




16 


*fiJE# (es W ) 


6 




17 


MiE#g^ (e ) 


7 


^rn 7 T^ • v 7 


18 




8 




19 


MIE# a^^t- (fis v>f -) 


9 




20 


MiE^by^^- (gW-f-) 


10 




21 


fefilE# h/^t- (gis W ) 



kjanotfe, KE#li#JBj»f~'/'f <0"C, ^ a* J: < fcfr&sflrv. FM Willi 

ff^ft-J:7°D77v- ^ fill < J: 7 fc, fttt#&4* * 

5.1.4 MSX-MUSIC *^UfLT* £ 

MSX-MUSIC CA63 Wfe* s 'ffli;§fLT^I> 0 <1<09*><7)15 

ftlKi FM WilcO LSI fcWBSft.fcWft?, 8 9 CO 48 llSli ROM fife 
Wfertfo ROM lcGft3ft.felF&«>-f'--?& 

CALL VOICE COPY 

b tirfrTVf-XJt&t z fc**"C# l>„ ux h 5.1 (c»ttL^iO^\ ;«f-;^I 
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B5M MSX-MUSIC 



Voice No. * has no data. 



•J X h 5.1 (READFM.BAS) 

100 » read VOICE DATA of MSX-MUSIC 
110 ' by nao-i on 20. Apr. 1990 
120 3 

130 CALL MUSIC : DEFINT A-Z 
140 DIM VI(15) ,VD(31) ,V0(3) 

150 PRINT "Voice Number (0,...,63; 64 for all; 65 for end) "j 
160 INPUT ME 

170 IF 0 <= ME AND ME <= 63 THEN VN=ME : G0SUB 200 : GOTO 150 

180 IF ME = 64 THEN FOR VN=0 TO 63 : GOSUB 200 : NEXT VN : GOTO 150 

190 END 

200 ' 

210 ON ERROR GOTO 460 

220 CALL VOICE COPY(QVN,VI) 

230 ON ERROR GOTO 0 

240 FOR 1=0 TO 15 

250 VD(I*2)=VI(I) AND 255 

260 VD(I*2+1)=(VI(I) / 256) AND 255 

270 NEXT I 

280 NA$= ,,M 

290 FOR 1=0 TO 8 

300 IF VD(I) THEN NA$=NA$+CHR$(VD(I) ) 
310 NEXT I 

320 PRINT : PRINT "Voice No.";VN;" : " NA$ 

330 PRINT "Transpose^'; VI (4) ; 

340 PRINT " Feedback="; (VD(10) AND 14) / 2 

350 FOR 1=0 TO 3: VO(I) =VD(I+16) : NEXT I 

360 PRINT "Operator 0" : GOSUB 490 

370 FOR 1=0 TO 3: V0(I)=VD(I+24) : NEXT I 

380 PRINT "Operator 1" : GOSUB 490 

390 CALL BGM(O) 

400 CALL VOICE(QVN,OVN,QVN) 

410 PLAY #2, "CED<G>CR" , " V6EGF<B>ER" , "V4GBADGR" 

420 CALL VOICE (00,(90, 00) 

430 CALL BGM(l) 

440 ON ERROR GOTO 0 

450 RETURN 

460 '*** error 

470 PRINT "Voice No.";VN;" has no datum." 
480 RESUME 440 

490 >*** print data of an operator 
500 PRINT " AM =";(V0(0) ¥ 128) AND 1; 
510 PRINT " PM =";(V0(0) ¥ 64) AND 1; 
520 PRINT " EG =";(V0(0) ¥ 32) AND 1; 
530 PRINT " KSR=";(VO(0) ¥ 16) AND 1; 



5.1 FM^oT 
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540 PRINT » MULT=";V0(0) AND 15; 

550 PRINT " LKS=";(V0(1) ¥ 64) AND 3; 

560 PRINT " TL=";V0(1) AND 63 

570 PRINT " ADSR=";(V0(2) ¥ 16) AND 15;","; V0(2) AND 15;","; 

580 PRINT (V0(3) ¥ 16) AND 15;","; V0(3) AND 15 

590 RETURN 

600 ON ERROR GOTO 0 

zm-^x, &nxm-<x{ii,^o ziti, >; x h 5.1 <r> "print" t^iUft* 

"LPRINT" C^MLt, %&r-?<nm%t\l¥LX}5mf, S^-CWfefcRtH - * 

5.1.5 FM ^Wb&iX >J X'AtCIiJt 

MSX-MUSIC FMWM#^*ktS«l4IBfcSWi= m^U'M^. 

r t o 7 -> v -fe ^ a *r - 9 & •*-*]■*» w ii^aiy £ / 4 xti it t* , fm waso 

^- -1 msx~music t;i±, esfiSco^^hfi^on, £fS£-tl. 

v-a7/^j:J:i:tS^tlti^j:9 MSX-MUSIC tiif-^ 1 9 

ilO'^H-Hf i-iflJ 9 ST, f-^t- 7^fe 9 £T"<7) 3ffl^-<7) 6 'J 

XAfi Ltf^ i i: fcnr&fcfr-oTuSo MSX-MUSIC <r>WMt^b 

BASIC *^dtLfe<!0«tl*fiJffl1 _ l)tw(i, "CALL MUSIC" ^«0^°7^->- 

CALL MUSIC (0,0, 1,1,1,1, 1,1, 1,1,D 
T* 9 «Sf#„ 

CALL MUSICd, 0,1, 1,1, 1,1,1) 
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##^T-{c^{c||fJL^7 P n^7Aii > MSX-MUSIC <0#fer'-^ t, Sfl-Cft 
2 ^-^W-^-tC ± 6 "Bass Drum" £ 4 0H.|^ Ltzht, 'J X'A^CO 6 ifr^W— 

'J * h 5.2 (BASSDRUM.BAS) 

10 CALL MUSIC (1,0,1,1.1,3) 

20 CALL BGM(O) 

30 CALL VOICE ( S3 1) 

40 PLAY #2, "V15CCCC","", "RRRRB ! 4B ! 4B !4B !4" 
50 CALL VOICE(OO) 

MSX T"(± FM -f S t PSG $-[p]B$(Cll|fe-l±^c7)T\ FM pf ?J1 tliSf * tfa 
T, FM^iJfWi^^? fc PSG <7>WO*£ §<9^7 >X#&oTV>.&<?)-C% ^ft 



5.2 FM H§[£_3_> h p-;u 
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5.2 FMt;Ji^3> h p-;u 

^£^r-A<7) BGM C(i^^^^#4 1 ^ o t FM f fi 0 ^<0^- 

i "9 o 

5.2.1 V v >sS7°P ? Att & tU L T S 

fi^^-^T^^s^L^i 9 tc, i£3g basic zmtis, mmzFM^M^mi¥ 

7 0 n^^A^i£S "FM-BIOS" fcPWiJLT, FMf S^I^fS 

■lifrfeli, MSX-C Ti1^;ftfc7 0 n^7A^ 7^ 

3 W>M JULXmi^n^^iyymy r A MZt h tzMzit, "MSX-DOS TOOLS 
(4fcli D0S2 TOOLS)" "MSX-C ver.1.1 ver.1.2)" 

UXh5.3(i, MSX-C T^fetifcrX h7°n/7A(7) "TESTFM.C " 0 
"fmdata" t E#J#*T X h T*— 9 T\ '<X K 9 A fc X ^ 7 K 7 A £ PP % h , 
"FK77V7yF" l4EM§^l)^fio Z.<r)T—jmfe*}1S\±* 7X^- 
h MSX tci>S, msx.spec<7);tf- KT&MSatelWKlfe^fLTV^i. 

'J X h 5.3 (TESTFM.C) 



/* 



* 



* 



* 



testfm. c 

by nao-i on 29. May. 1990 
(C) Isikawa 1990 

free to use and copy, but no guarantee or support 



*/ 

#include <stdio.h> 
#include "fmlib.h" 
#pragma nonrec 



#define TESTLENGTH 
#define TESTTIMES 



20 
4 



static char 



0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 



14, 0, 
33, 0, 



fmdata [] = { 



/* test data */ 

/* 0: offset to rythme */ 

/* 2: offset to ch 1 */ 

/* 4: offset to ch 2. . .6*/ 



FM_RV0L + 31, 8, 
0x30, TESTLENGTH, 
0x28, TESTLENGTH, 



/* 14 
/* 16 
/* 18 



rhythm VOL =8 */ 
B drum */ 
S drum */ 
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0x28, TESTLENGTH, 


/* 


20 


S drum 


*/ 


0x28, TESTLENGTH, 


/* 


22 


S drum 


*/ 


0x30, TESTLENGTH, 


/* 


24 


B drum 


*/ 


0x28, TESTLENGTH, 


/* 


26 


S drum 


*/ 


0x28, TESTLENGTH, 


/* 


28 


S drum 


*/ 


0x28, TESTLENGTH, 


/* 


30 


S drum 


*/ 


FM_END, 


/* 


32 


end of rhythm 


*/ 


FM_V0L + 8, 


/* 


33 


Ch. 1 VOL = 8 


*/ 


FM_INST + 3, 


/* 


34 


Guiter 


*/ 



FM_SUS0N, 
FM.LEGOFF 
FM_Q, 6, 
FM_04 
FM_04 
FM_04 
FM_04 
FM_04 
FM_04 
FM_04 
FM_05 
FM_END 
}; 



FM_C, 
FM_D, 
FM_E, 
FM_F, 
FM_G, 
FM_A, 
FM_B, 
FM_C, 



TESTLENGTH, 
TESTLENGTH, 
TESTLENGTH, 
TESTLENGTH, 
TESTLENGTH, 
TESTLENGTH, 
TESTLENGTH, 
TESTLENGTH, 



/* end of Ch. 1 



*/ 



VOID 
int 
char 
{ 



main(argc, argv) 

argc; 

**argv ; 

auto char f mwork [FMWORK] ; /* address must be >= 8000H */ 
auto char f mbuf [256] ; /* address must be >= 8000H */ 

char f mstat ; 

if ((f mstat = fmopen (f mwork) ) == 1) { 

puts ("No FM-BI0S.") ; 

exit (1) ; 
} else if (fmstat == 2) { 

puts ("Bad address."); 

exit(l) ; 

} 

printf ("fmopen : address of work area is °/ 0 04X¥n", 

(unsigned) f mwork) ; 
memcpy (fmbuf , fmdata, sizeof (f mdata) ) ; 
fmstart (fmbuf , (char)TESTTIMES) ; 
do { 

fputs("Playing.¥015" , stdout) ; 
} while (fmtestO) ; 
fputs("¥nEnd of play.¥n", stdout); 
fmstopO ; 

fputs("fmstop : complete¥n", stdout); 
fmcloseO ; 

fputs("fmclose : complete¥n" , stdout); 
exit (0) ; 
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**IT(4, 7°D/7A^®f(rMLtv>;9 0 ^-f(±, jz $ § "FMWORK" 
>«4 autol^iJT"S)^ "fmwork" ^fflttJ. * LT, f^fUb^Lt, 7 

"7*7 'J -CO "fmopen" VBfo dtOg^iJii 8000H a±0#itfeicfl^ai> £»g 
ifh h<KX\ static "Cli ^ < auto t m.s L &. 7 <, 

Ja±0^#tc:j: 9, FMWiSwifMii£J0S?&tfttfOj&*, FM*«jJf»*»t*Ui 1 

d*, "fmwork" <7)#flfc** 7FFFH S> 14 2 **, * ft-?fl "fmopen" Jg § ft S 

d<9fc #&£L&lt*Ui*Wtfrl,><7)li, FM ffijf^ B5t*»%fo-f "fmopen" 
fclflfffi U 7°n 77 A7^7t&iIK "fmclose" £ Pf t/"ih1-£>^& £ t lr> 7 d 
t 0 jiLi "fmclose" ^Hf-(i*fL 4 fj fC, 7° o 7 7 A ijtfkj L T L * 1 t U&fr'M^ 
<T)X\ Z.<7)7477 'J -TfctiCTRLl+fc) 3—-^ ( CTRL 1+ fSTOP] * - fr'ff g ft. 

"fmclose" * B^t>*tb LT fe, 1*7 § & ± 7 feft* L, «fc "5 = 

f-^i'Aofcfit, !S*(n]&<7)/N°7^-^-5-b/iLT "fmstart" ^ 
"fl/aitt, 1-<*CFM-BIOS#*iH££l±tA5. dco FM-BIOS (4, ^^-v-flj 

:iHKo io7"n77Am mmi%&t>mmiz "Playing." tm^m±& 

4 7 IZlXfrtZo 

"fmtest" (4, mm^tftilXl St^WJfcfcoT V»*UJ 0 ^iS-fo 4/i"fmstop" 
(4, ifl#£**-7§-£T, FM-BIOS ^I^JHtt & fc£><0 o <0 o 

5.2.2 ^jy'^v-onwbmwtz 

UX h 5.4 {C»«Lfc<9l4, FM Wig 7 4 7 7 'J -cOMS t S^SHI" Sfctf) 
C r )s ^ , y ^ _ 7 r ^ ;w "FMLIB.H" „ 



'J * h 5.4 (FMLIB.H) 

/* 

* fmlib.h : header file for fmlib 

* by nao-i on 31. May. 1990 

* by nao-i on 24. Feb. 1991 FM_01 changed from 0 to 1 

* (C) Isikawa 1990 

* free to use and copy, but no guarantee or support 
*/ 

extern char fmopenO; /* please call this first */ 

extern VOID fmclose (); /* please call this last */ 
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extern 


VOID 


fmwriteO ; 


/* 


write to 0PLL register 


*/ 


extern 


VOID 


fmotirO ; 


/ * 
/* 


write to 0PLL register 0 . 


. 1 */ 


extern 


VOID 


fmstart () ; 


/* 


back ground music 


j, / 
*/ 


extern 


VOID 


fmstopO ; 


/* 


stop back ground music 




extern 


char 


*fmread() ; 


/* 


read data from ROM 


*/ 


extern 


char 


fmtest () ; 


/ ^ 
/* 


now playing 7 


•J, / 
*/ 


#def ine 


FMWORK 


(0x00a0+32) 


/* 


size of work area 


*/ 


#def ine 


FM.VOL 




0x0060 


/* 


volume 60H. . . 6FH 


*/ 


#def ine 


FM.INST 




0x0070 


/ * 


instulment f Un. . . irn 




#def ine 


FM.SUSOFF 


0x0080 


/♦ 


sustain off 


. 1 
*/ 


#def ine 


FM.SUSON 


0x0081 


/* 


sustain on 


*/ 


#def ine 


FM.EXPINST 


0x0082 


/* 


expandet instulment 


*/ 


#def ine 


FM.USRINST 


0x0083 


/* 


user-defined instulment 


. / 
*/ 


#def ine 


FM_LEG0FF 


0x0084 


/* 


legato off 


*/ 


#def ine 


FM.LEGON 


0x0085 


/* 


legato on 


*/ 


#def ine 


FM_Q 




0x0086 




Q 




#def ine 


FM_END 




OxOOff 


/* 


end of data 


*/ 


#def ine 


FM.RVOL 




OxOOaO 


/* 


volume of rhythm 


*/ 


/* pitch */ 












#def ine 


FM_C 


0 


/* C 


*/ 






#def ine 


FM_CS 


1 


/* c# 


*/ 






#def ine 


FM_D 


2 










#def ine 


FM_DS 


3 










#def ine 


FM_E 


4 










#def ine 


FM_F 


5 










#def ine 


FM.FS 


5 










#def ine 


FM_G 


7 










#def ine 


FM_GS 


8 










#def ine 


FM_A 


9 










#def ine 


FM_AS 


10 










#def ine 


FM_B 


11 










/* octove */ 












#def ine 


FM_01 


1 


/* FM_01+FM_C means C of octove 0 


*/ 


#def ine 


FM_02 


13 










#def ine 


FM_03 


25 










#def ine 


FM_04 


37 










#def ine 


FM_05 


49 










#def ine 


FM_06 


61 










#def ine 


FM_07 


73 










#def ine 


FM_08 


85 











LT, %.<r>&iz%: U X h 5.5 FM WiS 7 4 7"7 'J — U X h <7){i b«># 
BIOS t'Of^WS^ FM-BIOS ^nfVflJ-f-v^ nco££, 7^7*7 
U - 3&*ffiffl tS7-?xi)7(oti, * L T 7 A Ty y -«97°n ^7 A 
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•J X h 5.5 (FMLIB.Z80) 



fmlib.z80 : library for MSX-C 
by nao-i on 29. May. 1990 

(C) ASCII 1988 for Search', (C) Isikawa 1990 



address of BIOS and system work area 



OOOch 
OOlch 
0024h 
0f325h 
0f341h 
0f342h 
0f343h 
0f344h 
Ofcclh 
0fd9fh 





free to 




. Z80 




address 


rdslt 


equ 


calslt 


equ 


enaslt 


equ 


breakv 


equ 


ramadO 


equ 


ramadl 


equ 


ramad2 


equ 


ramad3 


equ 


exptbl 


equ 


h.timi 


equ 




address 


idstrg 


equ 


_wrtopl 


equ 


_iniopl 


equ 


_mstart 


equ 


_mstop 


equ 


_rddata 


equ 


_opldrv 


equ 


_tstbgm 


equ 




MACROS " 



~C break vector 
slot # of RAM 



; timer interrupt hook 

address of FM-BIOS jump table 

4018h+4 
4110h 
4113h 
4116h 
4119h 
411ch 
411fh 
4122h 



CALLFM 



MACRO 

Id 

Id 

call 
ENDM 



ADDRESS 

ix, address 

iy, (biosslot-1) 

calslt 



JUMPFM 



MACRO 
Id 
Id 
JP 

ENDM 



ADDRESS 

ix, address 

iy, (biosslot-1) 

calslt 



dseg 

biosslot: ds 
breaks: ds 
p.ontime: ds 
p . oldhook: ds 



slot of FM-BIOS 

saving ~C vector 

address of interrupt handler 

address of saved hook 
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cseg 

» 

ontime : 

push af 

Id ix,_opldrv 

Id iy,0 ; will be modifyed 

ontime . slot equ $-1 

call calslt 
pop af 

oldhook: 

nop 
nop 
nop 
nop 
nop 
ret 

sizeof _ontime equ $-ontime 
IF sizeof _ ontime GT 31 

.PRINTX "ontime routine too big" 

END IF 



; will be modifyed 
; will be modifyed 



; to ignore ~C 



; char fmopen (address) 

; char *address; /* address of work area */ 

; 0 : successful 

; 1 : no FM-BIOS 

; 2 : bad address of work area 

fmopen® : : 

Id a, 2 

bit 7,h 

ret z ; address of work area < 8000H 

Id (p. ontime) , hi 

push hi 

ex de,hl 

Id hi, ontime 

Id be , sizeof _ontime 

ldir ; trasfer ontime routine 

pop hi 

push hi 

Id de,oldhook-ontime 

add hi , de 

Id (p. oldhook) , hi 

pop hi 

id de,32 



hooktbl : 

rst 30h 
db 0 
dw 0 

toret : 

ret 

vvv: 

dw toret 
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f mcloseO 



aHH 


"hi Ho 

hi , ae 




re s 


u , 1 


j make sure address is even 


push 


hi 




Call 


search 




Id 


a. , V.UlUoolUU^ 




Id 


hi, (p. ontime) 




Id 


de,ontime. slot- 


-ontime 


aHH 


hl Ho 

in , ae 




Id 


Chi ") a 


• mnHifv TD TY ??00 








la 


a, i 




pop 


hi 
111 


j address of work area 




z 


, D.O rrl DlUo 


T A T T FM 


_iniopl 




1 H 

1U 


ii , tun 




1 H 
la 


a , (ramadl) 


, oecause ri v i tsiuo 


Call 


enaslt 


j does not restore slotl 


1Q 


hi , n . "t imi 




Id 


de, (p. oldhook) 




Id 


be, 5 




"1 Hi -r 
ICLlx 




, OdVc II. blllll 


1 H 
1Q 


HI , HOOK L Ol 




1Q 


de , h . t imi 




Id 


be 5 




di 






1 Hi -r 




• o o+" V> + i m i 
, Set 11 . U 11111 


Id 


a, (ramad2) 




Id 


(h.timi+1) ,a 




Id 


hi, (p. ontime) 




la 


{H . timi+zy ,ni 




Id 


nl, Cbreakv; 




la 


^ DreaKs; ,ni 


j save break vector 


ia 


hi , vvv 




Id 


Cbreakv; ,nl 


; set break vector 


ei 






xor 


a 




ret 






VOID 


fmcloseO 




>: : 
di 






Id 


hi, (breaks) 




Id 


(breakv) ,hl 


; restore break vector 


Id 


hi , breaks 




Id 


hi, (p. oldhook) 




Id 


de,h. timi 




Id 


be, 5 




ldir 




; restore h.timi 



ei 
ret 
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; VOID 
; char 
; char 

fmwrite® : : 

JUMPFM 

; void 
; char 

fmotirQ: : 
Id 
xor 
di 

fmotir_loop : 
Id 
inc 

CALLFM 
inc 
djnz 
ret 

; void 
; char 
; char 

fmstart@ : : 
Id 
inc 
ret 
dec 
bit 
ret 

JUMPFM 

; VOID 

fmstopO: : 

JUMPFM 

; char 
; char 
; char 

fmread®: : 
Id 

JUMPFM 

; char 

fmtestQ: : 

JUMPFM 



fmwrite(RegNum, Datum) 

RegNum; /* OPLL register number */ 

Datum; /* datum to write */ 



_wrtopl 

fmotir (aData) 
aData[8] ; 



b,8 
a 



e,(hl) 
hi 

_wrtopl 
a 

fmotir_loop 



fmstart (pDatum, Times) 



*pData; 
Times ; 



/* pointer to Music data */ 
/* times to play */ 



a,e 
a 
z 
a 

7,h 
z 

_mstart 



; make sure that Times != 255 



; make sure that pData >= 8000H 



fmstopO 



_mstop 



*fmread(ptr, num) 

*ptr; 

num; 



a,e 

_rddata 
fmtest () 

_tstbgm 



Search FM-BIOS 



5.2 FM J > h p-;u 



147 



search: 



Id 


b,4 




.id: 






push 


be 


save counter 


Id 


a, 4 




sub 


b ;make primary slot number 


Id 


c ,a 


save it 


Id 


hi, exptbl 


point expand table 


Id 


e ,a 




Id 


d,0 




add 


hl,de 




Id 


a, (hi) 


get the slot is expanded or not 


add 


a, a 


expanded ? 


jr 


nc , no_expanded 


no . . 


Id 


b,4 


number of expanded slots 


exp : 






push 


be 


save it 


Id 


a,24h 


[a] =00100100b 


sub 


b 


make secondary slot # A=001000ss 


rlca 




[a] =01000ss0b 


rlca 




[a]=1000ss00b 


or 


c 


make slot address A=1000sspp 


call 


chkids 


check id string 


pop 


be 


restore counter 


jr 


z , sear ch_f ound 


exit this loop if found 


djnz 


search_exp 




md: 






xor 


a 




Id 


(biosslot) ,a 




pop 


be 




djnz 


search_id 




ret 







no_expanded: 
Id 

call 
jr 

search.f ound: 
pop 
ret 



a,c 

chkids 

nz,not_f ound 
be 



;get slot address 

; check id string 

;exit this loop is found 



id_string: 
db 

id_string_len 



' OPLL » 
equ 



$-id_string 



Check ID srting 



Entry 

Return 

Modify 



[A]=slot address to check 

Zero flag is set if ID is found 

[AF] , [DE] , [HL] 



chkids : 



Id 

push 

Id 

Id 



(biosslot) ,a 
be 

hi , idstrg 
de, id_string 



: save environment 
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Id 


b , id_string_len 




chkids. 


.loop : 








push 


af 


; save slot address 




push 


be 


; save counter 




push 


de 


; save pointer to string 




call 


rdslt 


;read a byte 




ei 




; leave critical 




pop 


de 


; restore pointer 




pop 


be 


; restore counter 




Id 


c,a 


; save data 




Id 


a,(de) 


;get character 




cp 


c 


; same ? 




jr 


nz, differ 


;no . . 




pop 


af 


; restore slot address 




inc 


de 


; point next 




inc 


hi 






djnz 


chkids_loop 






pop 


be 


; restore environment 




xor 


a 


; found set zero flag 




ret 






differ 










pop 


af 


; restore slot address 




pop 


be 


; restore environment 




xor 


a 


; clear zero flag 




inc 


a 





ret 
end 

7° u 7 y A <r> *° J y h £ mt&t St. it "fmopen®" (i , "ontime" L> <D 9 A 
flj 9 iA^^S7°n 7y A £^0<^#j&M£3i U FM-BIOS #*£#>ft.T^ § x 
n 7 ^SU fcJWfcU ft^-$Vl&&yv ? *Wfcthtzfr<7>%<r)o f 0 0 & 
Aaiyn^At, Ztl&^Mt&T-flt, 8000H &j&a±izWifrtl&'&^& 
hh<T>X\ 7°u^yA^$^^LT, "Id iy, 0" tV^SB^^, "Id iy, FM-BIOS X 

FM-BIOS ft^tfrflX ^5XD7 F^Styn/^AgWi, TX^-^y h MSX 
C&IiSftT^S, FM-BIOS ^ft#»^fe^lfflL^o i^Xn 7 K:oi^, 
401CH#Afetc: "opll" X^JA^a^SrW^S^ tX\ FM-BIOS 5:ffiLt 

"finopen®" lZbtz$tltzl92'H F^7-^xij7(t ffj 9 a^a^/n 
"h.timi" ^>7t:^^J^Of*#^F^ FM-BIOS <F>V-t J. U 7 (160 h) 
tcl&bfl&o iOtl FM-BIOS 0»7-^^UT(i. fflSSSb^feJitSSiK^** 



5.2 FMffiM[£3 > h p-;u 
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£ ftiitbftt^f-'fril-T fr*^ tzntZii if, "CALLFM -iniopl" T" FM-BIOS * 

5 tfflScOT, MSX-DOSO^-^iU T<n F325H #Jlfe (CTRL^ C] 
7-*feal-S7 p u^ , 7A^JiJn-f S'£>S* , *So * L.T "fmclose®" li, ?-4*V- 
747? iJ-OaOcO^lCO^-Cii, WS^Xji'-fciJS«Ht*A#LT, FM-BIOS 

* vfvih t tt tms ffl t s £ t **t § a o # g -e ^ >6 1 > 6 fct L T * «t -5 o 

5.2.3 MSX-Ct3W<-f;HJ:7 

MSX-DOSWMED-^KIDfr^cOiyV ^-T'JX h £4Tfej*^i£>, iJX h 5.3 
£ "TESTFM.C" , g X h 5.4 £ "FMLIB.H" , ^ LT U X h 5.5 § "FMLIB.Z80" 
hi>T7r^/H;^-7*Lj;i ^ar>^mX^>^A)V^ht "TESTFM.COM" 

S(±T £f„ 7°n77AJSlTtl)l:li 1 MSX-DOS <7) 3 v > K 7 4" > *> 
"TESTFM Q3" tXtlttlii^^o 

'J X h 5.6 (FMLIB.BAT) 

m80 , =f mlib . z80/r/m/z 
cf testfm 
eg testfm 

m80 ,=testfm.mac/r/m/z 

180 testfm , f mlib , ck , clib/s , crun/ s , cend , testf m/n/ y/e : xmain 
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5.3 FM =g}$(7)T- tmmtz 
5.3.1 FMMi0>7 f -*&f|So-C#J: 9 



FM-BIOS ^vVfffr&i'WbLT, #*fU1 _ ^:A«07'o r 



rT&fctfxT), FM aw 



FM-BIOS 0)7 , — fW&.£Wh , t & ^SirKJflk^d i 



5.4: 6 fl**Sf L Wf' - ^1 



lit 



* 7 -fe <y h 


1*3$ 


0 


ff*S^f'-?^:**7-fe-y h (ftl) 


2 


»tl T-9<Wty*v V (ft 2) 


4 


Sf2f-^t7-b7 h (ft 2) 


6 


*Sf3^^^7^'y h (ft 2) 


8 


*Sf4f-^^7-fe7 h (ft 2) 


10 


*§f5f-^t7^7 h (ft 2) 


12 


'IK6f-^t7^7 h (ft2) 


14 




(ft 3) 


«sw i r- 9 


(ft 3) 





(& 1) b f OEH > 00H 
(>3E2) «t7-^ife<±i 

hoJKcfttM**. tits mt> 



0 J: 1) It ff*8ff-^**im^5*7^7 FT, feT 14 

ft So <l<7)fit£ CPU £0 Z80 fimf$X*£ h ± -5 C Tfi^M h ±ft^M h coJUStc: 

2^>f FTJlfctt, ^ft^ftOEH, 00Hh££ o 

H< 2'<>f hB^fe 13 H(t7-fe7F 2-13) Ctt, 'Mt^f 
1~6 iW-^0*7ty b#*S# v ft&o fcLfc£tf>k$fc^ :t7-fe'yr0#*fS 



5.3 fm ^mcor- 
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5.5: 6 ttm&^nr-tm&nm 







0 


OEH 00H 


2 


21H 00H 


4 


00H 00H 


6 


00H 00H 


8 


00H 00H 


10 


OOH OOH 


12 


00H OOH 


14- 




33- 





o^ijo 14-32 '<>r h iSTCtrxMaM 

7-*t)*s 32 '<<f h B*^Ci2J§»&<7>* 1 
2-6 ■^*>*;Ki«;b*lTV,*#l\> 



13'<>f h g (*7-fe >y h 4-13) OOH flT^£<7)T\ *Sf(?) 

f--^ 2-6 (ilEbft&v^c: ttfbfr&o 

****** ofco L*>U J: WT^ ± 9 ^T-fe >~fy—<7)~?u 7yA> 



FMDATA : 
DW 14 

DW CHI -FMDATA 
DW CH2-FMDATA 
DW CH3-FMDATA 
DW CH4-FMDATA 
DW CH5-FMDATA 
DW CH6-FMDATA 

db frm&wr-? ... 

CHI: 

DB f - ^ > 1 T°— ^ . . . 

CH2: 

DB i-^>^)V2 T—f . • . 

(jut, ch6 i^raft) 

MSX-DOS O T * V r 9 - (M80) ** :* "7 -fe «y h £ g ifiW ^ftW LT < tl& 4*£>£fo 
ioik ^^n^A^^^tiifflt LTliH i fcliTSfcv*. BASICS 
KfcfcltS PLAY X<7)&m%%:tzt ± "9 £\ Si-?^ • • 
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MSX-MUSIC 



(MML) £\ FM-BlOSC0 : gmT-7lzM$itZ>t2ifr<7)7°'a7yJ±fr\ 
bo. 

§t, trm%- : g%L?9m&w&ffimt&%i&iz. 8 5.6 izmmttzii^r- 

^ h B*»<9 17 h g •/ h 0~17) fCiZ, ^gf^f t 1~9 CT)^ 

m%t&1- J r>*Mi.&.bti%:^t^ : ) Ztfz\ 

ttz, ft^^/H^tlf-^li, frtch-f >B 0*7 -fey h 18)*»fe 

(4 SCI t tc&l><7)T\ f^J^A-l^f — 9<nif7 -fe>y He 14, 12H, 00H (10 
itftT18) ^ffi^oT'' ft T^& 0 

* 5.6: 9*M&W*>f-;?li*£ 

(a 1) 1* 12H % OOH 0 

(>±2) gMHfx-^mMttttH 

fr*>\ iflli&ifclc&SJtif, FM-BIOS (4, WUT- ? <7>%M1)* OEH X'hh 

i2HT-*i»3&>{c iot, *r*»**>*r#iCo* 9 6*st+i miHMF*\ 9*s# 

tttATV**. 4Ts?i^i 1 ^f-*-?(4#^-f 14'^ hg(^7-fe7 

h 14)*>f>, ff*SW^^^tlif-^>^;ui<7)*SWf'-^**3& > ^^T 18'>* 
4" h S ■/ h 18) (4 t* S^SA*** 4 "5 rtfo 

5.3.2 }T««tfl)f-^*SSt5i:tt 

0 5.4 KWttLfcOT**, fl"*S*f'-^W^ifflt. ^ISfi07 : '-^5lJ^ o CCT"(4, 
5«8<0fl"*il£ "BSTCH" «7^7 7<7 h T\ 2&tk"C*tl?tl 



#7 -fey h 




0 


1 v Y (ft 1) 


2 


^Si 1 2f'-^t7-l!7 h (ft 2) 






16 


*Sf9f-^M7^-y h (ft 2) 


18 








(ft 3) 





101BSTCH 
0000VVVV 



5.3 FM &&<7)7-?m&t* 
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m 5.4: fffgfWf-^ 



b 7 


b 6 


b 5 




b 4 


b3 b2 


bi 


bo 


B 




1 


0 


1 




B 


S T 


C 


H 


S 




0 


0 


0 




0 


AS 


(0-15) 




T 


9 A 


0 


0 


1 




B 


S T 


C 


H 


C 




^fi (1-255) 


H 





10110000 
00000000 
10101000 
00000001 
00110000 
00010100 
00101000 
00010100 
00101000 
00010100 
00101000 
00010100 

11111111 



1 1 m U 

P M. 1 

ft 20 
7 F7A 

X^7F7A 

X^7F7A 
^fi20 



•r. 

m 



*T*fS£ii*R-f £t-(±x BSTCH 



ifc, «ww" wS^cii, ^i^tit^l-^ o~i5<o 



i (7) t # , "BSTCH" fiO 5 K 7 h <7)9iJ ti 
fit(IIKiKli2iift(iOiaL)**Aa. tztiLy Z^t $<7) "W li, as 

'<X K9^tf)#*f 0, X ^ 7 F 7 A J: •> > A';K7)f 1 CtSt 



10110000 
00000000 
10101010 
00000001 



001BSTCH 
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00110000 

11111111 

00000000 
00110010 

11111111 
11111111 
11111111 

11101011 

(i, M*xK7Aty>/^;K Wft 1000 LT^6„ 

5.3.3 ^ts^COx-^^t IT^cfc 9 

i5.7 CfiliLtW, Sf«f-^<?)Sit'„ ;<07-^«>t>i:li, SOI 
Y<7)Witt-?Wt*¥f^b<?>t, m< I'M Fi/-c(i2^-^ h o fit h coffin 

o t^^cow**, is -tffchatf s fc ^ -5 Mcfro 

{w(,UifWL^«t -5 fc, "ADSR" tvnt-C*S$W„ W)M+%t>. Att7?-y 
OPLL "ADSR" (i, Wfcr t fcSlg § tlX v> Ti, tXf-O^ 



5.3 FM ffiSi<7)f - ? Jgjfeftf 
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5.7: 



fit 




OOH 




OIH 








5FH 




60H 


W* 0 






or n 




70H 




71H 








7FH 




80H 




81H 




82H 


m < 1 ><>f h (00H-3FH) #ROM 


83H 




84H 




85H 


utf— h • t y 


86H 


*ri< h (01H-08H) #Q 


FFH 





Q Mitt i~8 t\ ^IfcoftS i3l|glt£W£ffit;RS<0.it£*;bL-Cv* 

So tttlL\Z, Q = 6T-W^<7)ft§* s '80^f 3 (±\ 80 x 6 -f 8 = 60 A 5 '* 
T, 80 x (8 - 6) -f-8 = 20 <F>WfrtfA%> 0 



5.8: SlSW^f'-^CO^J 



68H 




h m. o 




73H 








81H 








84H 








86H, 


06H 


Q = 6 




25H, 


14H 






27H, 


14H 


it??—74 CO D , 




29H, 


FFH, FFH, FFH, EBH 


t^-74<?) E N 


Wft 1000 


FFH 
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^wzt^mtg&zmfct&o ooh~5fh .twi'U b^m^m 

25H.14H 

29H , FFH , FFH , FFH , EBH 

<7) 5 YVf-flZ, t^-7'4<0Et, ^ft 1000 LTv^iott/jfo 

5.3.4 OPLL K7'f/<--C"r'#4^^ t 

f-^*, iiftWt:iii*i-a few*, "opll K7-f/<-" fc^o id-c*(4, i 

CO h*7>f '<-£fi]fflLT\ BASICS 

CALL PITCH 
CALL TEMPER 
CALL TRANSPOSE 

tmtmt&* , $mt&ijm%, mvit&^t> g-e^fc. fm-bios^bb 

^T-'OPLL<7)U-7X?-£»#!§;t£^h, fc**Wil.T Lt-otz<Vt£ 0 

OPLL ^'f^-^ffiT^li, 12 5 P^-CA3&*440^;v , y<!OaiipW 
&|f&tV>*, iH***nrtg^t^ ■) Zt 0 BASIC H"5 MML fcii, 

FM-BIOS<7) K7^^'-T'|5] tZ t%-t&<7>\tt*Sffct£ c £ fc, 
^*fil*itiPL?t h*7>f MML **<n V 7 4 '<-(Dt'- 9 \z^t Z>7°v 

5.3.5 Sftx-^frj&taL-C*^ 

file fct^fc <t -5 FM "h iSO LSI (OPLL) fc(2, 15 fill -e;fl£=r>h 
o-;wtl> FM-BIOS <7) ROM fc(4, 48 aS^Wfe-f-^ A>'fil$flt^ S„ tfft 



5.3 FM^iS c7)r— fm&t* 151 



m 5.5: Wfef-^ 





b 7 


b 6 


b 5 


b 4 


b3 b2 bi bo 




0 


AM 


VIB 


EGT 


KSR 


Multiple 


Op.O 


1 


AM 


VIB 


EGT 


KSR 


Multiple 


Op.l 


2 


KSL (Op.O) 


Total LEVEL MODELATER 




3 


KSL (Op.l) 




DC 


DM | Feedback 




4 


Attack (Op.O) 


Decay (Op.O) 




5 


Attack (Op.l) 


Decay (Op.l) 




6 


Sustain (Op.O) 


Release (Op.O) 




7 


Sustain (Op.l) 


Release (Op.l) 




Op.O U-?- . Op.l [i + t'J7- • * 
s<ls-?-%:mt>to C<7)8'<-f h* x \ OPLL (AU^X?- 0~7 



COS^M hcOW-fef-^li, FM WiSO LSI (OPLL) <7) V i?X $ — 0~7 {c, * 
^SS^ta^aS. BASIC Wl£3S a-? > K-C&S, 

CALL VOICE 
CALL VOICE COPY 

ictefcfia 32'<>r hcof-^t, W£Jfi$kts:%> Z. b tziiM Lido 
OPLL^flgpT-Ji, g-f t>^;H'i:(7)tfe* s \ 0~15 <7>ffi.Tl%%.£tlX^ & 0 Z. 

HfcLT^Sc OS"), S^^Wfer"-^ FM-BIOS <0 ROM KfljfciSfl 

tdfrh, tztz.\f1-* >*;n t 2 iztefeco^tezm*) ST, ft>^^ 2~4 i; 
OPLL KfljBSflfcWfefc, MO ^T£^ t i> BTfiE&Wfcf. 

"MSX2+ ^W^iSffl?*" • 7X=¥- ajJSJiflJ 

LTJo<c7)T\ # g TiHtaE L T & CL •? „ 

h MSXCO "msx.spec" fcV>-)iff- K 0 C^tc(±, -v>->>M<0-7 0 n?*7A^'MSX- 



MUSIC £$1-5 tz #><F>, "FM-BIOS" <nQM%if t 2;mZti~C^b 0 &tz, ZixtztfX 

& < , msx izmt h $ t r £ tcmn&mm § tix ^ 5 <o^ 0 
5.3.6 -9-^7°;uT : -?£#m-ts 

5.7 li, ii!ct^t^7°o^yA u x Ko— Sp^o 
f>(±t*9, f-^y*n-2~5 (i^btL^v^ kimbLX^&o 

l££ LTt> So "FM_RVOL" iOffiii OxaO T\ £*UC 31 £#n.i h t Oxbf, 
t^ft 20 -efcH'? i •) fc, HRHtcW^HtSLT^ < 0 "FM—END" OfE Oxff "C\ 

l/;7rV7y K" § g-^ft 20 "0* ^ U "FM_END" ifl/: fe&T 0 :wtl, 
FM_04 + FM_D 

yf? ?-7'4<nD%mx.t&btfKo "FML.04" <7)f[(i 37 T\ "FM_D" 
7^>r7-(M80)T-fX h r'-^ *f^5^ft(c(±, J: t dS&^S 

uta tomtit io 

FM_C EQU 1 
FM_CS EQU 2 

FM_V0L EQU 60H 



DB FM.VOL + 8 



5.3 FM^ffi,<7)r-?M&fc 
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DB FM_04 + FM_C 



'J*h 5.7 (m^<7)^>y°^T-9) 

#define TESTLENGTH 20 
#define TESTTIMES 4 

static char fmdata[] = { 

/* ZZTli, &f--*>*/UZ t<7)t7~kv h £i&£LT^& 0 */ 
14, 0, 
33, 0, 

0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 



/* :til«T'Mf^)7'-^ */ 
/* (il:^i:^tlJttLf:*ht\ */ 
/* fite^*S^ffiitLt^< e */ 

FM.RVOL + 31, 8, 
0x30, TESTLENGTH, 
0x28, TESTLENGTH, 
0x28, TESTLENGTH, 
0x28, TESTLENGTH, 
0x30, TESTLENGTH, 
0x28, TESTLENGTH, 
0x28, TESTLENGTH, 
0x28, TESTLENGTH, 
FM.END, 



/* Hitit, ISSft>^/n <nr-? 0 */ 

/* vlCO «J X h"Cfi\ Y*)\> 2 ~ 5 tefabtlX^ft^o */ 

FM.VOL + 8, 
FM.INST + 3, 
FM_SUSON, 
FM_LEGOFF, 
FM_Q, 6, 

FM.04 + FM_C, TESTLENGTH, 
FM_04 + FM_D, TESTLENGTH, 
FM.04 + FM_E, TESTLENGTH, 
FM_04 + FM_F, TESTLENGTH, 
FM_04 + FM_G, TESTLENGTH, 
FM_04 + FM_A, TESTLENGTH, 
FM_04 + FM_B, TESTLENGTH, 
FM.05 + FM_C, TESTLENGTH, 
FM.END 

}; 
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5.4 FMtiH(:iot)57^3 \s 

5.4.1 ^<7 7;U)Sffl>4<7)F*g^rriE 

flj, 1240 R [W&]) i^oMIiJ^Oi!)^/:. *t#v»-C*5 k£ 0 

**l-ei±, *1\ JAtoBcofriE^^o 147 -t- Steffi* SfLTv^S, "*4.4^ 

67^77!) li" ^ITAJ:-). ^Off^Wfe*^ 10 , "Guitar" 

kfrof^SJlB*) "OPLL VOICE" coflltc, "2 ££^§0 

Tli, C1W*<7) 136 ^--^(C^i(L^7°D^7A (READFM.BAS) h k, 

LTv> -5 T li Lv-> 0 

148 CO "VOICE COPY" (C^t SSWHoaHJ-,, XicO&X,^**: 9 
fC N "7-X (a s 7^-^- 1) ic^T"# •5.^-fe#-f-iiO~63cO-9 *> OPLL VOICE 

wfflu-rasa'fcswfew^-ci-" k *o tv» aw- jEL < i± «flBfeje*frv»*6 

-ilk|5]^|C, *<n'PLht\zt>Z> "V-Xtc OPLL VOICE $|(::Jf £ «0 
fecO#^£}§£1-£ k "Illegal function call" k & 9 £ 1"" k ^7 fe&k&o IE L < 

li "ra£^*i>Wfco#^£*i;£1--Sk » k&afclttf. 

151 Itfrh 158 ^- -SlZfrVfXWIkZtlt^tz* OPLL<7)W^X?- 

^ < oi>wR ^tit^IEL^{)CO^E15.6 tcSk^Tlltt 
LTiJ^fcO-p, ##(cLTi5Lv> 0 k fxC* 5 MSX2+^°'7 7;W 

SfflffiW ft § t iE L T tJ < k , mi ti k & -5 o 

Wyx^-<7)Ui^(C^LT, 155"*— g^@t^^> F-Number 
k BLOCK £-3}<#>&^i:: mWh-otz a -#TK*&«§fiTv*.&, 

F-Number = (440 x 2 18 -4- 50000) -f 2 4 - 1 = 288 



5.4 FM mWJZj^blTUa U 
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F-Number = (440 x 2 18 4 50000) -5- 2 (4 " x) = 288 

rtoi : p e b ^fi'St^<7)(c, ooh~5FH £ ^ti^a^^^-n<7)C~ 



H 5.6: OPLL K 





b 7 


be 


b 5 


b 4 


D3 b2 bi 


b 0 


00H 


AM(M) 


VIB(M) 


EGT(M) 


KSR(M) 


Multiple(M) 


01H 


AM(C) 


VIB(C) 


EGT(C) 


KSR(C) 


Multiple(C) 


02H 


KSL(M) 


Total Level Modelater 


03H 


KSL(C) 




DC 


DM | Feed Back 


04H 


Attack(M) 


Decay(M) 


05H 


Attack(C) 


Decay(C) 


06H 


Sustain(M) 


Release(M) 


07H 


Sustain(C) 


Release (C) 


OEH 






R 


BD 


SD |TOM|T-CT 


HH 


0FH 




10H 














18H 








F-number 




20H 














28H 






Sus. 


Key 


Block 


F-number 


30H 














38H 




Inst. 




Vol. 





b 7 b6 bs b4 b3 b2 bi bo 





Bass Drum 


Hi Hat 


Snare Drum 


Tom Tom 


Top Cymbal 



C£ 0 



IE I < It OOH (ifrft £ & 0 , 1% < 01H~5FH i "C**, * 9 9 -7 \ <T> G~* ? 

5.4.2 MSX-MUSIC (7)^fex-^-K 

7D77-7-(OAiJ iior^ic^^i. LT> MSX-MUSIC60ROM(3|*]ji§ 
tl^fer'- ? >7° 'J x h £}Stt LiT, 

*5.9 CO&MiZftWlLtzmte, BASIC <0 "CALL VOICE COPY" Xt- h / > 
h X&htl& 2,2^4 YGO^&T-ffrto, OPLL WW/X^- 0-7 ft 

W^i^§*ftlJffll-f S 2>«>f \<T)t'-9 bHi tlX^&W, OPLL I^vX^-diE 

mw$&£ti& r- ?x\*t£^<nx\ mm £'&*&Ltzo 

&&<7)T\ ^CKiit-? ^fet^-oT^&o S^T" "using data of OPLL" b 

S^ilti^ffef^l^^tlt OPLL \znM$iXtz^&ijH%.fotlhcr)X\ ROM 

ST, FM-BIOS T'&ihtll 63ffl$|c7) ROM l*]jt^fef-- ? (2, CL CO BASIC 60 
ROM |*!JiWfeT— ^ ttgh^ofc. 

fflijii, FM-BIOS <?) "RDDATA" fflitfeltifeiXW&tltz* Mfei:o^8/^ h <r> 

m 5.9 nfcfc&it^Z tbfrk & 7 iZ, i£M BASIC t FM-BIOS COV^ffet 
^h£fa<0*tS(i*»*i!tJ:\ Wfef - ? Wto T v> § Q Zntztb* BASIC 
«0 MML * f£ o T ft * m¥ I X , * CO f - ? * FM-BIOS fij K t S «t 7 & 

FM-BIOS W^HS^-O'afef'- 9 l-oi^t, k — 3 {Cfct&iifrlS 
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5.9: Wfef-^SI 







WM BASIC co=§&^-? 


FM-BIOS Offef-^ 


0 


Piano 1 


using data of OPLL(3) 


31 11 0E 20 


D9 B2 11 F4 


l 


Piano 2 


30 10 OF 04 


D9 B2 10 F4 


30 10 OF 20 


D9 B2 10 F3 


2 


Violin 


using data of OPLL(l) 


61 61 12 20 


B4 56 14 17 


3 


Flute 1 


using data of OPLL(4) 


61 31 20 20 


6C 43 18 26 


4 


Clarinet 


using data of OPLL(5) 


A2 30 AO 20 


88 54 14 06 


5 


Oboe 


using data of OPLL(6) 


31 34 20 20 


72 56 OA 1C 


6 


Trumpet 


using data of OPLL(7) 


31 71 16 20 


51 52 26 24 


7 


Pipe Organ 1 


34 30 37 06 


50 30 76 06 


34 30 37 20 


50 30 76 06 


8 


Xylophone 


17 52 18 05 


88 D9 66 24 


17 52 18 20 


88 D9 66 24 


9 


Organ 


using data of OPLL(8) 


El 63 OA 20 


FC F8 28 29 


10 


Guitar 


using data of OPLL(2) 


02 41 15 20 


A3 A3 75 05 


11 


Santool 1 


19 53 0C 06 


C7 F5 11 03 


19 53 0C 20 


C7 F5 11 03 


12 


Electric Piano 1 


using data of OPLL(15) 


23 43 09 20 


DD BF 4A 05 


13 


Clavicode 1 


03 09 11 06 


D2 B4 F5 F6 


03 09 11 20 


D2 B4 F4 F5 


14 


Harpsicode 1 


using data of OPLL(ll) 


01 00 06 20 


A3 E2 F4 F4 


15 


Harpsicode 2 


01 01 11 06 


CO B4 01 F7 


01 01 11 20 


CO B4 01 F6 


16 


Vibraphone 


using data of OPLL(12) 


F9 Fl 24 20 


95 Dl E5 F2 


17 


Koto 1 


13 11 0C 06 


FC D2 33 84 


13 11 0C 20 


FC D2 33 83 


18 


Taiko 


01 10 0E 07 


CA E6 44 24 


01 10 0E 20 


CA E6 44 24 


19 


Engine 1 


E0 F4 IB 87 


11 F0 04 08 


E0 F4 IB 20 


11 F0 04 08 


20 


UFO 


FF 70 19 07 


50 IF 05 01 


FF 70 19 20 


50 IF 05 01 


21 


Synthesizer Bell 


13 11 11 07 


FA F2 21 F5 


13 11 11 20 


FA F2 21 F4 


22 


Chime 


A6 42 10 05 


FB B9 11 02 


A6 42 10 20 


FB B9 11 02 


23 


Synthesizer Bass 


using data of OPLL(13) 


40 31 89 20 


C7 F9 14 04 


24 


Synthesizer 


using data of OPLL(10) 


42 44 0B 20 


94 B0 33 F6 


25 


Synthesizer Percussion 


01 03 0B 07 


BA D9 25 06 


01 03 0B 20 


BA D9 25 06 


26 


Synthesizer Rhythm 


40 00 00 07 


FA D9 37 04 


40 00 00 20 


FA D9 37 04 


27 


Harm Drum 


02 03 09 07 


CB FF 39 06 


02 03 09 20 


CB FF 39 06 


28 


Cowbell 


18 11 09 05 


F8 F5 26 26 


18 11 09 20 


F8 F5 26 26 


29 


Close Hi-hat 


0B 04 09 07 


F0 F5 01 27 


0B 04 09 20 


F0 F5 01 27 


30 


Snare Drum 


40 40 07 07 


DO D6 01 27 


40 40 07 20 


DO D6 01 27 


31 


Bass Drum 


00 01 07 06 


CB E3 36 25 


00 01 07 20 


CB E3 36 25 
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ft '/ 




$m basic o^&r-? 


FM-BIOS differ-? 


32 


Piano 3 


11 11 08 04 FA B2 20 F5 


11 11 08 20 


FA B2 20 F4 


33 


Electric Piano 2 


using data of OPLL(14) 


11 11 11 20 


CO B2 01 F4 


34 


Santool 2 


19 53 15 07 


E7 95 21 03 


19 53 15 20 


E7 95 21 03 


35 


Brass 


30 70 19 07 


42 62 26 24 


30 70 19 20 


42 62 26 24 


36 


Flute 2 


62 71 25 07 


64 43 12 26 


62 71 25 20 


64 43 12 26 


37 


Clavicode 2 


21 03 0B 05 


90 D4 02 F6 


21 03 0B 20 


90 D4 02 F5 


38 


Clavicode 3 


01 03 OA 05 


90 A4 03 F6 


01 03 OA 20 


90 A4 03 F5 


39 


Koto 2 


43 53 0E 85 


B5 E9 85 04 


43 53 0E 20 


B5 E9 84 04 


40 


Pipe Organ 2 


34 30 26 06 


50 30 76 06 


34 30 26 20 


50 30 76 06 


41 


PohdsPLA 


73 33 5A 06 


99 F5 14 15 


73 33 5A 20 


99 F5 14 15 


42 


RohdsPRA 


73 13 16 05 


F9 F5 33 03 


73 13 16 20 


F9 F5 33 03 


43 


Orch L 


61 21 15 07 


76 54 23 06 


61 21 15 20 


76 54 23 06 


44 


Orch R 


63 70 IB 07 


75 4B 45 15 


63 70 IB 20 


75 4B 45 15 


45 


Synthesizer Violin 


61 Al OA 05 


76 54 12 07 


61 Al OA 20 


76 54 12 07 


46 


Synthesizer Organ 


61 78 0D 05 


85 F2 14 03 


61 78 0D 20 


85 F2 14 03 


47 


Synthesizer Brass 


31 71 15 07 


B6 F9 03 26 


31 71 15 20 


B6 F9 03 26 


48 


Tube 


using data of OPLL(9) 


61 71 0D 20 


75 F2 18 03 


49 


Shamisen 


03 0C 14 06 


A7 FC 13 15 


03 0C 14 20 


A7 FC 13 15 


50 


Magical 


13 32 81 03 


20 85 03 B0 


13 32 80 20 


20 85 03 AF 


51 


Huwawa 


Fl 31 17 05 


23 40 14 09 


Fl 31 17 20 


23 40 14 09 


52 


Wander Flat 


F0 74 17 47 


5A 43 06 FD 


FO 74 17 20 


5A 43 06 FC 


53 


Hardrock 


20 71 0D 06 


CI D5 56 06 


20 71 OD 20 


CI D5 56 06 


54 


Machine 


30 32 06 06 


40 40 04 74 


30 32 06 20 


40 40 04 74 


55 


Machine V 


30 32 03 03 


40 40 04 74 


30 32 03 20 


40 40 04 74 


56 


Comic 


01 08 0D 07 


78 F8 7F FA 


01 08 OD 20 


78 F8 7F F9 


57 


SE-Comic 


C8 CO 0B 05 


76 F7 11 FA 


C8 CO OB 20 


76 F7 11 F9 


58 


SE-Laser 


49 40 0B 07 


B4 F9 00 05 


49 40 OB 20 


B4 F9 FF 05 


59 


SE-Noise 


CD 42 0C 06 


A2 F0 00 01 


CD 42 OC 20 


A2 FO 00 01 


60 


SE-Star 1 


51 42 13 07 


13 10 42 01 


51 42 13 20 


13 10 42 01 


61 


SE-Star 2 


51 42 13 07 


13 10 42 01 


51 42 13 20 


13 10 42 01 


62 


Engine 2 


30 34 12 06 


23 70 26 02 


30 34 12 20 


23 70 26 02 


63 


Silence 


00 00 00 00 


00 00 00 00 


00 00 FF 20 


00 00 FF FF 
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APPENDIX R800 -f /X^77y3> 



R800 ^>X^7^->3 y% 

1991 *¥■ 1 ft 24 B 

-> X f A »HX MSX v# 

LVO**, R800 -C"c7)7 0 o A|B5| 0 — — — ■/ ? ^^^IMK ~^'> 
U> 0 3*, R800OiDS^)g^L/i7°o^ 7 A|iT'^ i>#»& ? 



A.i >r>x v^^^>B>mitzi instil 

z<vmi$. ttnwmztizftmLx. rsoo^ >x\-y?~/ 3 >$tt)ibtzi> 

r«- [.hi] 

£&l>c7)ii N .hi W^X^--C^§tLST KWX<^^^<;-«OF*3^?r, 8t*7Ky 
>Ia-K^, 2iiftt 16it^TifiL^i<7)„ ^-O^fflijo "B" t "C" 14, &*r<fr 

l>S3Sfii4, ^fL* s '-f -T n^j±W#f^^f*»fe. fcv>oTfc, R800 Ti&SnSa^ 
Z80T jE^Ciftf^**1*liE$<l-Cv^*»o^^JaW4, --t-7?« 
Ev>***Sfc-*«t, ^ift^(4^TPI ttw^">-CV>$ 0 Z80 co^ >X h 7 ? -> 3 
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.a{7> 


V v X y — .a V)2vl±J\± c -y r 


.a{4..7> 


ly v X y — .a (/; c i y r 4-7 






.de: .111 


JUjz. lo C7 r #\ue „ vvl lb c 7 r Ar.nl kA-o N oz c 7 I s 3k *x 


[.rx+dj 


.ix ko C7 r <7)it^r^> e ^1ZirJ<E U 7c1i&#v5T / h i^a 


C 




Z 


-t"n 7 7 y* 






s 


7 1 S/ J V 


N 


7 7 7 


H 






"7 =7 7 f i±w^y i ?vt^ 


I 

! 


/ / / \ .A. 1 J /I'M S]< v^— cK / pC» I L» 7 o> 


o 


7 7 ^(i 0 


1 


7 7 fit 1 


7 


^/E 'dC ^) 


V 


t-^-7o-77/^ ixmbizZ 


p 




IFF 




r,r 


8 h* «y h l^yX/ 7 - , .a,.b,.c,.d,.e,.h,.l 


u,u' 


8 h'7 h .a,.b,.c,.d,.e,.ixh,.ixl 


v,v' 


8 h* -y h lyfyXy 7 — , .a,.b,.c,.d,.e,.iyh,.iyl 


p 


8 h 1/yX/ 5 - .ixh,.ixl 


q 


8t l 7 F UvXy 7 -, .iyh,.iyl 


ss 


16 tf -y h U v X 9 — , .bc,.de,.hl,.sp 


pp 


16 fcf v h U yX y 7 — , .bc,.de,.ix,.sp 


rr 


16 fcf % y h UvXy 7 — N .bc,.de,.iy,.sp 


no 


16 \f 7 h UvXy 7 — , .bc,.de,.hl,.af 


Q 


short br ^</j^^<7)!ft?>*yfc7 K V X^^fslh 8 If >y h OfJ-^r 0 § Bnffi 




/'j_197^ 195^ 
I TlZl ~ — IZOj 




brk ^^^JRt/ifeT K l^X, 00h,08h,10h,18h,20h,28h,30h,38h 


nn 


16 tf 7 h mm, fc l < (ite^r K ' 


n 


8 t:>y h coBBffi 


b 




NOT 




V 


t^y h <T> OR * h 1) 


V 


h*7 h XOR ^h-S 


A 


h 60 AND * fe 1) 


tmp 




B 




C 


^<F>m\ \Z^W£%L^ n -y y 7 ^ 



i i tciei-^^co 9 o 7 ^ »(±, sysclk »»-c xtal coH^JMife^ 4 % 

<n 1 o J/iZ-^x^h T-'Uff L fc fc § <0ffiT\ DRAM ±-C'^ff L fc t § i±^- v 
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APPENDIX R800 -f>Xh7^3>i 



A.2 8t'7h» 



:=. — ^ ~ y 9 




flags 

S Z H % N C 




B 


C 


76543210 


Hex 


ldr,r' 


r-r- 




01 r r' 




] 


1 


ldr,n 


r<— n 




00 r 110 

*— n — ► 




2 


2 


ldr,[.hl] 


r-[.hlj 




0 1 r lid 




] 


2 


ldr,[.ix+d] 


r<-[.ix+d] 




11011 101 
01 r 110 

*— d — > 


DJJ 


3 


5 


iar,[.iy-haj 


r<— [.ly-haj 




11111101 
01 r 110 
<- d -> 


FD 


•) 

0 


r- 

0 


ld[.hl],r 


[.hl]-r 




OHIO r 




1 


2 


ld[.ix+d],r 


[.ix+d]<-r 




11 Oil 101 
OHIO r 
— d -> 


JJJJ 


3 


5 


ld[.iy+d],r 


[jy+d]<-r 




11111 101 
OHIO r 


on 
r JJ 


3 


5 




114— 11 ' 




11011 101 
01 u u' 


DD 


o 
Z 


o 
_ 


ldv.v' 


v«—v 




11111101 

01 v v' 


FD 


2 


2 


Id u,n 


U"< — n 




11011 101 
00 u 110 

< — n — ► 


DD 


□ 


• i 

• > 


ldv,n 


v<— n 




11 111 101 
00 v 110 
< — n — > 


r JJ 


3 


3 


ld[.hl],n 


[.hl]<-n 




00110110 
< — n — ► 


36 


2 


3 


ld[.ix+d],n 


[.ix+d]<-n 




11011 101 
00110110 

<- d -> 

<— n — * 


DD 

36 


4 


5 


ld[.iy+d],n 


[Jy+d]«-n 




11 111101 
00110110 
«- d -> 
< — n — ► 


FD 
36 


1 


5 



A.3 16 b. 2 ^ Mkkfc 
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~ — ^6 — >y ^ 




flags 

S Z H%N C 




B 


C 


76 543210 


Hex 


lrl ^ i 
1CJ. .d,.l 


.a<— .i 


| | 0 IFF 0 • 


11 101 101 
01010111 


ED 

57 


9 




Id .a,.r 


.a<— .r 


I I 0 IFF 0 • 


11 101 101 

n -i mi iii 
Ul Ul 1 111 


YAj 

<JJT 


2 


2 


Id .i,.a 


.i — .a 




11 i n i 1 n 1 
1 1 1U1 1U1 

01000111 


47 


9 
_ 


•> 
— 


Id .r,.a 


.r<— .a 




11 101 101 

U X UU 1111 


ED 
4F 


2 


2 


Id. a, [.be] 


.a+— 


.be] 




00 001010 


OA 


] 


2 


ld.a,[.de] 


.a<— 


.de 




00011010 


1A 


1 


2 


Id .a,[nn] 


.a<— 


nn] 




00111010 
<— nil; — ► 
<— nn h — > 


3A 




1 


Id 


.be 


,.a 


.bc]^.a 




00000010 


02 


1 


2 


Id 


.de 


,.a 


.de]«— .a 




00010010 


12 


1 


2 


Id 


nn],.a 


nn]«— .a 




00110010 
«— nn; — » 
<— nn h 


32 


3 


4 





000 


001 


010 


Oil 


100 


101 


110 


111 


r 


.b 


.c 


.d 


.e 


.h 


.1 




.a 


u 


.b 


X 


.d 


.V 


.ixh 


.ixl 




.a 


V 


.b 


.c 


.d 


.e 


.iyh 


•iyi 




.a 



A.3 16 tf-y M£»J1&% 







flags 

S Z H^N C 




B 


C 


76543210 


Hex 


Id ss,nn 


ss<— nn 




00 ssOOOl 
«— nn/ — » 
<- nn h — » 






2> 


ld.ix,nn 


.ix<— nn 




11011101 
00100 001 
« — nn/ — > 
«— nn h —* 


DD 

21 


4 


4 


Id .iy,nn 


.iy<-nn 




11 111 101 
00100001 
«— nn/ — > 
^- nn h 


FD 
21 


4 


4 


Id .sp,.hl 


.sp^.hl 




11 111001 


F9 


1 


1 


Id .sp,.ix 


.sp<— .ix 




11011 101 
11 111001 


DD 

F9 


2 


2 


ld.sp,.iy 


.sp^.iy 




11 111101 
11 111001 


FD 
F9 


2 


2 







flags 




- r 










S Z H % N C 


76543210 


Hex 


B 


C 


ldss,[nn] 


ss h ^- [nn+1] 

1 « — n n 1 




11 101 101 

01 ss 1 Oil 

4— nn/ — » 
«— nn h — » 


ED 


4 


6 


ld.hl,[nn] 


.h<-[nn+l] 
1<— Innl 




00101010 
< — nri/i — > 


2A 


3 


5 


Id .ix,[nn] 


,ixh<— [nn+1] 
.ixl«— [nn] 




11011 101 
00101010 

<— nnh — ► 


DD 

2A 


4 


G 


ld.iy,[nn] 


.iyh<— [nn+1] 

i vl < — In n 
• j tin 




11 111 101 
00 1 01 010 

\J\J X\J X U 1 u 

«— nn/ — ► 
nn h — > 


FD 
2A 


1 


6 


Id [nn] ,ss 


[nn+l]<— ss/i 

Mil 1 UO( 




11101101 
01 ^001 1 
< — nn/ — » 
<— nn h — > 


ED 


4 


6 


Id [nn],.hl 


[nn+l]<— .h 
[nn]<-.l 




00100010 
<— nn h — ► 


22 


3 


5 


Id [nn],.ix 


[nn+l]<— .ixh 
[nn]<— .ixl 




11011 101 
00100010 
<— nn/ — * 
<— nnh — * 


DD 

22 


4 


6 


Id [nn],.iy 


[nn+l]<— .iyh 
[nn]<--.iyl 




11 111 101 
00100010 
< — nnj — ► 
<— nn h — » 


FD 
22 


4 


6 





00 


01 


10 


11 


ss 


.be 


.de 


.hi 


.sp 



A.4 £&jHt 
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A.4 







flags 

S Z H % N C 




13 


C 


76543210 


Hex 


xch .de,.hl 


.de«-».hl 




11 101011 


EB 


J 


1 


xch .af,.af 


.afV+.af 




00 001000 


08 


1 


L 


xch [.sp],.hl 


.l<->[.sp];.h<-»[.sp+l] 




11 100011 


E3 


1 


5 


xch [.sp],.ix 


.ixl<-»[.sp] 
.ixh<->[.sp+l] 




11011 101 
11 100011 


DD 

E3 


2 


G 


xch [.sp],.iy 


.iyl<->[.sp] 
.iyjn-+[.sp+l] 




11 111 101 
11 100011 


FD 

E3 


2 


6 


xchx 


.bc*->.bc';.de<-».de';.hl<->.hr 




11011001 


D9 


1 


1 






tomtit 


flags 

S Z H % N C 




B 


C 


76543210 


Hex 


push qq 


[.sp-2] <-qqi ; [.sp- 1] <-qq^ 
.sp<— .sp— 2 




HqqOlOl 




1 


i 


push.ix 


[.sp— 2]<— .ixl;[.sp— .ixh 
.sp<— .sp— 2 




11011 101 
11 100101 


DD 

E5 


2 


5 


push.iy 


[.sp-2] wyl; [.sp- 1] *-.iyh 
.sp<— .sp— 2 




11 111 101 
11 100101 


FD 

E5 


2 


5 


pop qq 


qq/^[.sp];qq^[.sp+l] 
.sp<— .sp+2 




11 qqOOOl 




1 


3 


pop .ix 


.ixl<— [.sp] ; .ixh<— [.sp+ 1] 
.sp<— .sp+2 




11011 101 

11 100001 


DD 
El 


2 


4 


pop .iy 


.iyl<-[.sp];.iyh*-[.sp+l] 
.sp^— .sp+2 




11 111 101 
11 100001 


FD 
El 


2 


4 





00 


01 


10 


n 


qq 


.be 


.de 


.hi 


.af 



pop .af<7)fc £ ii flags lit *<~C Mitt & 
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A. 6 7 n >y ? $eo£pp4j 







flags 

S Z H % N C 




B 


0 


76543210 


Hex 


move 

[.hl++],[.de++] 


[.de]<-[.hl];.de<-.de+l 
Jbl^,hl+l;.bc<-.bc-l 


• • o I 0 • 

*1 


11 101 101 
10100000 


ED 
AO 


2 


1 


move 

[.hi— ],[.de— ] 


[.de]<-[.hl];.de<-.de-l 
.hl<-.hl-l;.bc<-.bc-l 


• • 0 I 0 • 

*1 


11 101 101 
10101000 


ED 

A8 


2 


4 


movem 

[.hl++],[.de++] 


repeat ; [ . de] «— [. hi] ; . de<— .de+ 1 
.hl^.hl+l;.bc<-.bc-l;until .bc=0 


• • 0 0 0 • 


11 101 101 
10110000 


ED 
BO 


2 


4 


movem 

[•hi— ],[.de— ] 


repeat ; [.de] [.hi] ; .de^.de— 1 
.hl^.hl-l;.bc^.bc-l;until .bc=0 


• • 0 0 0 * 


11 101 101 
10111000 


ED 
B8 


2 


4 



*l.bc-l=0 cr> t £ 0 N %<r>%\ 



A. 7 7' P y ^-y--^^^- 





♦♦■MP 


flags 
s Z H % N c 




B 


C 


76543210 


Hex 


cmp 

.a.[.hl++] 


.a-[.hl];.hl<-.hl+l 
.bc<— .be— 1 


I I I I i • 

*2 * 1 


11 101 101 
10100001 


ED 
Al 


2 


4 


cmp 

.a,[.hl~ ] 


.a-[.hl];.hl<-.hl-l 
.bc<— .be— 1 


I I 1 I 1 • 

*2 *1 


11 101 101 
10101001 


ED 

A9 


2 


4 


cmpm 

.a,[.hl++] 


repeat;. a— [.hl];.hl<— .hl+1 

.bc<— .be— l;until .bc=0 or .a=[.hl] 


I I I I 1 • 

*2 * 1 


11 101 101 
10110001 


ED 
Bl 


2 


5 


cmpm 

.a,[.hl— ] 


repeat;. a— [.hl];.hl«— .hi— 1 

.bc<— .be— l;until .bc=0 or .a=[.hl] 


tttii* 

*2 *1 


11 101101 
10111001 


ED 
B9 


2 


5 



*l.bc-l=0 CO t £ 0 , %<7)i&l 
*2.a=[.hl] Otll, ZCOi&O 



A. 8 







flags 

S Z H%N C 




B 


C 


76543210 


Hex 


liiulub .a,r 


.hl-e— .a*r 


o I • 0 • I 


11 101 101 
11 r 001 


ED 


2 


14 


muluw.hl,ss 


.de:.hl«— .hl*ss 


o I • 0 • I 


11 101 101 

11 ssOOll 


ED 


2 


36 



mulub X'ii r **.b,.c,.d,.e <F> t ZMftlifflE&tfMZtL*^ 
muluw Ttt ss **.bc,.sp <7> t ^W^iifMI^'ffitiEStL^ 



— — "6— y ? 




Hags 
S Z H % N c 




B 


C 




Hex 


add .a,r 


.a^ — .a-f-r 


I I I V 0 J 


10000 r 




i 
l 


i 


add .a,p 


.a<— .a+p 


I I I V 0 J 


11011 101 
10 000 p 


DD 


2 


2 


dQQ «a,q 


.<&< — .a-f-c| 


I I I v o I 


11 111 101 
10000 q 


FD 




Z 


aaa .a, i.mj 


.a^ — .a-t-[.ni 


I I I V 0 | 


10000110 


86 


i 
1 


o 


add .a,[.ix+d] 


.a«— .a+[.ix+d] 


II I v o I 


11011 101 
10000110 
*- d -> 


DD 

86 


3 


5 


add .a,[.iy+d] 


.a<— .a+[.iy+d] 


I I I v o I 


11111 101 
10000110 
<- d -> 


FD 

86 


3 


5 


add .a,n 


.a<— .a+n 


I I I v 0 I 


11000110 
< — n — > 


C6 


2 


2 


addc .a,r 


.a« — .a+r+c 


I I I v 0 I 


10001 r 




i 
i 


i 


addc .a,p 


.a<— .a+p-hc 


I I I V 0 I 


11011 101 
10001 p 


DD 


2 


2 


addc .a,q 


.a^.a+q+C 


I I I v 0 I 


11 111 101 
10001 q 


FD 


2 


2 


— — pppj 

addc .a,[.hlj 


.&< — .a-h[.nl|-|-c 


I I I V 0 | 


10001 110 


8E 


i 
i 


9 


addc .a,[.ix+d] 


.a<— .a+[.ix+d]+c 


I I I v 0 I 


11011 101 
10001 110 
«— d -» 


DD 

8E 


3 


5 


addc .a,[.iy+d] 


.a<— .a+[.iy+d]-fc 


I I I v 0 I 


11111 101 
10001 110 

<- d -> 


FD 

8E 


o 
0 


K 

0 


addc .a,n 


.a<— .a+n+c 


I I I v o I 


11001 110 
<— n — > 


CE 


2 


2 


addc .hl,ss 


.hl<-.hl+ss+c 


I I ? V 0 I 


11 101 101 
01 ss 1010 


ED 


2 


2 


add .hl,ss 


.hl^.hl+ss 


• • ? • o I 


00 ss 1001 




1 


1 


add .ix.pp 


.ix<— .ix+pp 


• • ? • o l 


11011 101 
00 pplOOl 


DD 


2 


2 


add .iy,rr 


.iy<— .iy+rr 


• • ? • o I 


11 111 101 

00 rr 1001 


FD 


2 


2 
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flags 

S Z H % N C 




B 


C 


76543210 


Hex 


incr 


r^r+1 


1 I I V 0 . 


00 r 100 




1 


1 


incp 


p-p+1 


I I I V 0 • 


11 Oil 101 
UU p 1U0 


UU 


2 


2 


mc q 


q<— q+1 


I I I v 0 • 


11 111 101 
00 q 100 


FD 


9 


■) 
_ 


inc [.flij 


r un . r v«il i i 


I I I V 0 • 


00110100 


34 


i 
l 


i 


inc [.ix+d] 


[.ix+d]<-[,ix+d]+l 


I 1 I V 0 . 


11 Oil 101 
00110100 

— d — 


uu 

34 


3 


7 


inc [.iy+d] 


[.iy+d]<-[.iy+d]+l 


i : i vo . 


11 111 101 
00110100 

d -» 


FD 

34 


3 


7 


inc ss 


ss — SS+ 1 




00 as 0011 




1 


1 


inc .ix 


.ix<— .ix+1 




11011 101 
00100011 


DD 

23 


2 


2 


inc .iy 


.iy«-.iy+l 




11 111 101 
00100011 


FD 

23 


2 


2 





00 


01 


10 


11 


ss 


.be 


.de 


.hi 


.sp 


PP 


.be 


.de 


.ix 


.sp 


rr 


.be 


.de 


•iy 


.sp 





000 


001 


010 


Oil 


100 


101 


110 


111 


P 










.ixh 


.ixl 






q 










.iyh 


•iyi 







A. 10 175 



A. 10 : ,$.W-ar><rt 



- , y 7 




flags 

S ZH^NC 




B 


c 


7o 543 210 


nex 


sub .a,r 


.a<— .a— r 


I I I V 1 I 


10 010 r 




1 


1 


sub .a,p 


.a<— .a— p 


11 I vi 1 


11011 101 
10010 p 


DD 


2 


2 


sub .a,q 


.a*— .a— q 


I 1 I V 1 I 


11 111 101 
10010 q 


FD 


2 


2 


sub .a, [.hi] 


.a<— .a— [.nlj 


1 I 1 V 1 1 


10010110 


96 


1 


2 


sub .a, [.ix+d] 


.a«— .a— [.ix+d] 


I I I v i 1 


11011 101 
10010110 
«- d -» 


DD 

96 


3 


5 


sub .a,[.iy+d] 


.a<— .a— [.iy+d] 


I I I V 1 i 


11 111 101 
10010110 

«- d -» 


FD 

96 


3 


5 


sub .a,n 


.a<— .a— n 


I I I V 1 I 


11010110 


D6 


2 


2 


subc.a,r 


.a«— .a— r— c 


I I I V 1 i 


10011 r 




1 


1 


subc.a,p 


.a<— .a— p— c 


I I I V 1 I 


11011 101 
10011 p 


DD 


2 


2 


subc.a,q 


.a<— .a— q— c 


I I I V 1 I 


11 111 101 
10 011 q 


FD 


2 


2 


subc.a,[.hl] 


.a<— .a— [.hi]— c 


I I I V 1 I 


10011 110 


9E 


1 


2 


subc.a,[.ix+d] 


.a<— .a— [.ix+d] — c 


I I I V 1 I 


11011 101 
10011 110 
«- d -> 


DD 

9E 


3 


5 


subc.a,[.iy+d] 


.a<— .a— [.iy+d] — c 


I I I V 1 I 


11 111 101 
10011 110 
— d — 


FD 
9E 


3 


5 


subc.aai 


.a<— .a— n— c 


I I I v i 1 


11011 1 10 


DE 


2 


2 


subc.hl,ss 


.hi*- .hi— ss— c 


I I ? V 1 I 


11 101 101 

01 ssOOlO 


ED 


2 


2 
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3 



- - >y ? 




flags 

S Z H % N C 


K 


B 


C 


76543210 


Hex 


deer 


r<— r— 1 


I I I V 1 . 


00 r 101 




1 


1 


deep 


p<-p-l 


1 I I v 1 • 


1 1 01 1 101 
00 n 101 

\J\J VJ 1U X 


DD 


2 


2 


dec C| 


n< — n — 1 
4 4 x 


T T T V 1 • 

4. 1 4- v 9 


11 111 101 

00 n 101 

\J\J KJ 1U1 


FD 


2 


2 


dec \ hll 

QCV^ .111 


f hll<— f hll — 1 


T T T V 1 • 

i l i v • 


00110101 


35 


1 


4 


dec [.ix+d] 


[.ix+d]<-[.ix+d]-l 


I I I V 1 . 


1 1 01 1 101 
00110101 

<- d -» 


DD 

35 


3 


7 


dec [.iy+d] 


[.iy+d]-[.iy+d]-l 


I I I V 1 • 


11 111 101 
00110101 

<- d — 


FD 

35 


3 


7 


decss 


ss<— ss— 1 




00 88 1011 




1 


] 


dec.ix 


.ix<— .ix— 1 




11011 101 
00101011 


DD 
2B 


2 


2 


dec.iy 


.iy^.iy-1 




11 111 101 
00101011 


FD 
2B 


2 


2 



a.ii 







flags 
S Z H % N C 


;t^3— K 


B 


C 


76543210 


Hex 


cmp .a,r 


.a— r 


I I I V 1 i 


10111 r 




1 


1 


cmp .a,p 


.a— p 


I I I v i x 


11011 101 
10111 p 


DD 


2 


2 


cmp .a,q 


.a— q 


I I 1 v 1 I 


11 111 101 
10111 q 


FD 


2 


2 


cmp .a. [.hi] 


.a- .hi 


: 1 1 vi i 


10111 110 


BE 


1 


2 


cmp .a, [.ix+d] 


.a— [.ix+d] 


I I I V 1 I 


11011 101 
10111 110 

<- d -> 


DD 
BE 


3 


5 


cmp. a, [.iy+d] 


.a- [.iy+d] 


| I i v 1 i 


11 111 101 
10111 110 

<- d — 


FD 
BE 


3 


5 


cmp .a,n 


.a— n 


I I 1 V 1 I 


11 111 110 


FE 


2 


2 



A.i2 mZMM&£ HI 



A.12 US**** 







flags 

S ZH P ^NC 




B 


C 


net c.a o o i n 
1 D O4o Z 1U 


hca 


and .a,r 


.a - * .aAr 


J J 1 P 0 0 


10100 r 




i 

l 


i 

l 


and.a,p 


.a<— .aAp 


I I 1 P 0 0 


11011 101 
10100 p 


DD 


2 


2 


and .a,q 


— 

.a^ .aAq 


| | 1 P 0 0 


11111101 
10100 q 


FD 


Z 


9 
Z 


and .a, 


M 


.a^ .a/\ i .nil 


| | 1 P 0 0 


10100110 


A6 


1 


9 
Z 


and. a, 


[.ix+dj 


.a<— .aA[.ix+d] 


I I 1 P 0 0 


11011 101 
10100110 

«- d -> 


DD 

A6 


3 


5 


and.a,[.iy+d] 


,a<— .aA[.iy+d] 


I I 1 P 0 0 


11 111 101 
10100110 

— d — 


FD 

A6 


3 


5 


and .a,n 


.af-.aAn 


I I 1 P 0 0 


11 100110 
<— n — * 


E6 


2 


2 


or .a,r 


.a^ .aVr 


I i 0 f u u 


10110 r 




i 
i 


i 
i 


or .a,p 


.a<— .aVp 


I t o p o o 


11011 101 
10110 p 


DD 


2 


2 


or .a,q 


w 

.a^ — .a V q 


I X o p o o 


11 111 101 
10110 q 


FD 


9 
Z 


9 
Z 


or .a, [.hi] 


p 4 q\/ r Vill 

. .a V 1 .1111 


■f t a T) n n 

I x o p o o 


10110110 


B6 


1 
1 


9 
z 


or .a,[.ix+d] 


.a<—.aV[.ix+d] 


I I 0 P 0 0 


11011 101 
10110110 

<- d -> 


DD 
B6 


3 


5 


or .a,[.iy+d] 


,a<— ,aV[.iy+d] 


I I 0 P 0 0 


11 111 101 
10110110 

<- d — 


FD 
B6 


3 


5 


or .a,n 


.a<— .aVn 


I I 0 P 0 0 


11 110110 
< — n — * 


F6 


2 


2 


xor .a,r 


.a< — .aVr 


| | 0 P 0 0 


10101 r 




I 


1 


xor .a,p 


.a<— .aVp 


I I 0 P 0 0 


11011 101 
10101 p 


DD 


2 


2 


xor .a,q 


.a<— .aVq 


| | 0 P 0 0 


11 111 101 
10101 q 


FD 


2 


2 


xor .a, 


M 


.a*-,a¥[.hl 


I I 0 P 0 0 


10101110 


AE 


1 


2 


xor .a, 


.ix+d] 


,a<— .aV[.ix+d] 


I I 0P0 0 


11011101 
10101110 
<- d — 


DD 

AE 


3 


5 


xor .a,[.iy+d] 


.a<-.a¥[.iy+d] 


I I 0 P 0 0 


11 111 101 
10101 110 

d — 


FD 
AE 


3 


5 


xor .a,n 


.a<-.aVn 


| | 0 P 0 0 


11 101 110 

i — n — ► 


EE 


2 


2 
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A. 13 tfy hJSfF^fr 







flags 

S Z H % N C 




B 


C 


76543210 


nex 


bitb,r 


z<-NOT r {b} 


? I 1 ? 0 • 


11001011 
01 b r 


CB 


2 


2 


bit b, [.hi] 


z<-NOT [.hl]{b> 


? I 1 ? 0 • 


11001011 
01 b 110 


CB 


2 


3 


bitb,[.ix+d] 


z<-NOT [.ix+d] { b } 


? J 1 ? 0 • 


11011 101 
11001011 
<- d -> 
01 b 110 


DD 

CB 


4 


5 


- — : ; fi Ti 

bitb,[.iy+d] 


z^NOT [,iy+d]{b> 


? | 1 ? 0 • 


11111101 
11001011 
<- d — 
01 b 110 


FD 
CB 


4 


5 


setb,r 


r{b><— 1 




11001011 
11 b r 


CB 


2 


2 


set b, [.hi] 


[.hl] { b}<-l 




11001011 
11 b 110 


CB 


2 


5 


setb,[.ix+d] 


j— ; 7t 

[.ix+dj{b}<— 1 




11011 101 
11001011 
«- d -» 
11 b 110 


DD 
CB 


4 


7 


setb,[.iy+d] 


[.iy+dj{b } +-l 




11 111 101 
11001011 
— d -> 
11 b 110 


FD 

CB 


4 


7 


clr b,r 


r{b}<-0 




11001011 
10 b r 


CB 


2 


2 


clrb,[.hl] 


[.hlJw^O 




11001011 
10 b 110 


CB 


2 


5 


clr b,[.ix+d] 


[.ix+d] { b><-0 




11011 101 
11001011 

<- d. -» 
10 b 110 


DD 
CB 


4 


7 


clr b,[.iy+d] 


[jy+d]{b}<-0 




11 111 101 
11001011 
<- d -» 
10 b 110 


FD 
CB 


4 


7 
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A.i4 p-t-t t$r% 







flags 

S Z H % N C 




B 


C 


76 543 210 


Hex 


rola 


c<— .a{7};.a<— .a*2;.a{o><— c 


• • o • o I 


00000111 


07 


1 


1 


rora 


C<— .a{o>;.a<— .a/2;.a{7><— c 


• • 0 • o I 


00 001 111 


OF 


1 


1 


rolca 


tmp^— c;c-<— .a{7>;.a^— .a*2;.a{o}-<— tmp 


• • o • o I 


00010111 


17 


1 


1 


rorca 


tmp^— c ; c <— .a< o } ; . a<— . a/ 2 ; . a{ i > <— tmp 


• • 0 • 0 | 


00011 111 


IF 


1 


1 


rol r 


c^r { 7 } 

r<— r*2;r{o}<— c 


1 1 0 PC i 


11001011 
00000 r 


CB 


2 


2 


rol [.hi] 


c<-[.hlj {7} 

[.hl]^[.hl]*2;[.hl] {0} ^c 


I I o P o I 


11001011 
00 000110 


CB 
06 


2 


5 


rol [.ix+d] 


C<— [.ix+d] {7} 
[.ix+d]<-[.ix+d]*2 
[.ix+d]{o}<— c 


t I 0 P 0 J 


11011 101 
11001011 
<- d — 
00 000110 


DD 

CB 

06 


4 


7 


rol [.iy+d] 


c<-[.iy+d] { 7 } 

[.iy+d]<-[.iy+d]*2 

[.iy+d]{o}<-c 


I I 0 P o i 


11111101 
11001011 
<- d -> 
00 000110 


FD 

CB 

06 


4 


7 


ror r 


c<— r { o } 

r<-r/2;r { 7}^-c 


I I 0 P 0 I 


11001011 
00 001 r 


CB 


2 


2 


ror [.hi] 


C<-[.hl]{o } 

[.hl]-[.hl]/2;[.hl] { 7 } ^c 


I I 0 P o I 


11001011 
00001 110 


CB 
0E 


2 


5 


ror [.ix+d] 


c<-[.ix+d]{o> 

[.ix+d]^[.ix+d]/2 

[.ix+d]{7}*-c 


I I 0 P 0 I 


11011 101 
11001011 
<- d -» 
00 001 110 


DD 
CB 

0E 


4 


7 


ror [.iy+d] 


c<-[.iy+d] {0} 

[.iy+d]^[.iy+d]/2 

[.iy+d] { 7}^c 


I I 0 P o I 


11111101 
11001011 

<- d -> 

00 001110 


FD 
CB 

OE 


4 


7 
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°n tj !fi/Ji f 


flags 

S Z H % N C 




B 


C 


76543210 


Hex 


role r 


tmp<-c;c<-r{7} 
r<— r*2;r{o><— tmp 


I I 0 P 0 J 


11001011 
00010 r 


CB 


2 


2 


role [.hi] 


t mp<— c ; c <— [. hi] { 7 } 
[.hl]<-[.hl]*2;[.hl]{o>4-tmp 


I I 0 P o I 


11001011 
00010110 


CB 
16 


2 


5 


role [.ix+d] 


tmp< — C 

c<— [.ix+d] <7) 
[.ix+d]<— [.ix+dj*2 
[.ix+d] {o}«— tmp 


I I o P o I 


11011 101 
11001011 
<- d -» 
00010110 


DD 

CB 

16 


4 


7 


role [.iy+d] 


tmp^ — C 

c^-[.iy+d]{7> 

[jy+d]<-[.iy+d]*2 

[.iy+d]{o}<-tm P 


I I 0 P o i 


11 111 101 
11001011 
<- d — 
00010110 


FD 
CB 

16 


4 


7 


rorc r 


tmp<— c;c«— r{o> 
r<— r/2;r{7><— tmp 


I I OP o I 


11001011 
00011 r 


CB 


2 


2 


rorc [.hi] 


tmp*— C;C«— [.hlJ{o} 

[.hl]^[.hl]/2;[.hl] { 7 } ^tm P 


I I 0 P o i 


11001011 
00011 110 


CB 
IE 


2 


5 


rorc [.rx+dj 


tmp« — C 

c<— [.ix+d]{o> 
[.ix+d]<— [.ix+dJ/2 

[.ix+d]{7}<— tmp 


I t 0 P o i 


11011 101 
11001011 
<- d — 
00011 110 


DD 

/"I'D 

IE 


4 


7 


rorc [.iy+d] 


tmp< — C 

c<-[.iy+d]{ 0 } 
[iy+d]^[.iy+d]/2 
[.iy+d] {7><— tmp 


I I 0 P 0 I 


11 111 101 
11001011 
«- d -> 
00011 110 


FD 
CB 

IE 


4 


7 


rol4 [.hi] 


tmp<- .a{o..3};.a{o..3}<— [.hi] {4. .7} 
[.hl]{4..7><— [.hl]{o..3};[.hl]{o..3}<— tmp 


n op o • 


11 101 101 
11 101 111 


ED 
6F 


2 


5 


ror4[.hl] 


tmp« — .a{o..3>;.a{o..3}< — [.hl]{o..3> 

[.hl]{0..3}<— [.hl]{4..7};[.hl]{4..7}<— tmp 


I t 0 p 0 • 


11 101 101 
11 100111 


ED 
67 


2 


5 



A.15 jyy \Jfc± 
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A.15 $/7 







flags 
s Z H % N c 




B 


C 


7fi ^4^91 n 


Hex 


shl r 
shla 


c<— r{7> 
r<— r*2 


t I 0 P o I 


11001011 
00100 r 


CB 


Z 


o 

/ 


sni [.nij 
shla 


ny run 
c<— [.nlj{7} 

[.hl]^[.hl]*2 


1 I 0 P o I 


11001011 
00 100 110 


CB 

Of? 


z 


r 

0 


sni [.ix+uj 
shla 


c<— [.ix+d] {7} 
[.ix+d]<-[.ix+d]*2 


I I o P o l 


11011 101 
11001011 
<- d — 
00 100 110 


DD 
CB 

zo 


1 


7 


snl [.iy+aj 
shla 


c^— [.iy+d] {?} 
[.iy+d]^[.iy+d]*2 


t 1 0 P o I 


11 111 101 
11001011 
*- d -> 
00 100 110 


FD 
CB 

ZD 


i 

4 


7 


shr r 


c<— r{o> 
r^r/2 


I I 0 P o I 


11001011 
00111 r 


CB 


Z 


Z 


snr [.xxlj 


/ r i-.ii 
[.hl]^[.hl]/2 


I J 0 P o I 


11001011 
00 111 110 


CB 


Z 


0 


shr [.ix+d] 


c<— [.ix+dJ{o) 
[.ix+d]<-[.ix+d]/2 


I I 0 P o I 


11011 101 
11001011 
<- d -> 
00111 110 


DD 

CB 


i 

4 


7 

l 


snr [.iy+aj 


c<— [.iy+d]{o> 
[.iy+d]^[.iy+d]/2 


I I 0 P o I 


11 111 101 
11001011 
d -> 
00 111 110 


FD 

CB 


4 


- 
/ 


shrar 


t mp<— r { 7 } ; c <— r { o > 
r«— r/2;r{7><— tmp 


I I 0 P o I 


11001011 
00101 r 


CB 


Z 


0 


shra[.hl] 


tm P ^[.hl]{7};c<— [.hl]{o} 
[.hl]^-[.hl]/2;[.hl] { 7 } ^tm P 


I I 0 P o I 


11001011 
00101110 


CB 
2E 


2 


5 


shra[.ix+d] 


tmp<— [.ix+d] {7} 

C«— [.ix+d]{o> 
[.ix+d]^-[.ix+d]/2 

[.ix+d]{7}<— tmp 


I I 0 P o I 


11011 101 
11001011 
<- d — 
00101 110 


DD 

CB 

2E 


4 


7 


shra[.iy+d] 


tmp<— [.iy+d]{7} 
c<-[.iy+d]{o> 

[.iy+d]H.iy+d]/2 
[.iy+d]{7}<-tm P 


I 1 OPO 1 


11111 101 
11001011 
<- d -> 
00101 110 


FD 
CB 

2E 


4 


7 



shl shla IS1 1 b<7)%<7yx"jr^7> KfilRl— 
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> 



A.16 











flags 




- K 














S Z H % N C 


76543210 


Hex 


13 


C 


br nn 


.pc<— nn 






1 1 000011 




q 
• > 


q 












<— nn/ — * 


















i nn/! ► 








T- 

bnz nn 


if z=0 
.pc<— nn 






1 1 000010 
< — nn/ — ► 




q 


q 












< nn/j ► 








7- ' 

bz nn 


if Z=l 
.pc<— nn 






1 1 001 010 
< — nn/ — ► 


P A 


0 

<) 


q 












•* — nn h — ► 








t- 

bnc nn 


if c=0 
.pc<— nn 






11 010010 
< — nn/ — ► 




q 
6 


q 












i — nn/j — ► 








r 

be nn 


if C=l 
.pc<— nn 






11 011010 
+— nn/ — » 


P! \ 

1JA 


q 

0 


q 
0 












< — nn/j — ► 








7- 

bpo nn 


if %= 


0 






1 1 100010 


T79 
Jl/Z 


q 
0 


q 




.pc<— nn 






*— nn/ — ► 


















<— an/, — » 








upt; 1111 


a%= 


1 






11101 U10 




q 


q 




.pc<— nn 






«— nn/ — » 


















<— nn/! — ► 








bp nn 


if s=0 
.pc<— nn 






11 110010 
<— nn/ — * 


F2 


3 


3 












<— nn h — » 








bm nn 


if s=l 
.pc<— nn 






11 111010 
<— nn/ — » 


FA 


3 


3 












«- nn h -» 








br [.hi] 


.pc<- 


.hlT 




11 101001 


E9 


1 


1 


br [.ix] 


.pc<- 


.ix] 




11011101 
11 101001 


DD 

E9 


2 


2 


br [.iy] 


.pc<- 


•iy] 






11 111 101 
11 101001 


FD 
E9 


2 


2 



A.17 
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flags 
s Z H P ^N c 




B 


C 


70 543 210 


Hex 


short 
br e 


.pc-( — .pc-|-e 




00 011000 
< e— 2 ► 


18 


2 


3 


short 
bnz e 


if z=0 
.pc<— .pc+e 




00100000 
<- e-2 -> 


20 


2 


2 
3 


short 
bz e 


if z=l 
.pc<— .pc+e 




00101000 
<- e-2 


28 


2 


2 
3 


short 
bnc e 


if c=0 
.pc<— .pc+e 




00110 000 
<- e-2 -» 


30 


2 


2 
3 


short 
be e 


if c=l 
.pc<— .pc+e 




00111000 
<- e-2 -> 


38 


2 


2 
3 


dbnz e 


.b^.b-l;if .b^O 
.pc<— .pc+e 




00 010 000 
<- e-2 


10 


2 


2 


,.17 






flags 

S ZH p i N C 




B 


c 


76 543 210 


Hex 


callnn 


[.sp-2]<-.pci;[.sp-l]+-.pc/i 
.sp<— .sp— 2;.pc<— nn 


• ••••• 


11001 101 
nn/ — » 
<— nn h — > 


CD 


3 


5 


callnz,nn 


if z=0 

[.sp-2]^-.pQ;[.sp-l]4-.p C/l 
.sp^.sp— 2;.pc<— nn 




11000100 
< — nn/ — ► 
<— nn h -* 


C4 


3 


3 
5 


callz,nn 


if z=l 

[.sp-2]^.pQ;[.sp-l]^.pc/ l 
.sp^.sp— 2;.pc^nn 




11001 100 
< — nn; — ► 
<— nn h -* 


cc 


3 


3 
5 


callnc,nn 


if c=0 

[.sp-2]<-.pc z ;[.sp-l]^-.pc/ l 
.sp<— .sp— 2;.pc<— nn 




11010100 
+— nn/ — * 
<— nn h — > 


D4 


3 


3 
5 


callc,nn 


if c=l 

[.sp-2]<-.pc z ;[.sp-l]<-.pc/ l 
. sp <— . sp — 2 ; . pc<— nn 




11011 100 
<— nn/ — > 
«— nn fl — > 


DC 


3 


3 
5 


callpo,nn 


if %=0 

[.sp-2]^.pQ;[.sp-l]^.pc^ 
.sp<— .sp— 2;.pc<— nn 




11 100100 
< — nn/ — > 
<— nn h — » 


E4 


3 


3 
5 


callpe,nn 


if %=l 

[.sp-2]^.pc z ;[.sp-l]^.pc^ 
. sp <— . sp — 2 ; . p c <— nn 




11 101 100 

«— nn/ — * 
<— nn h — ► 


EC 


3 


3 
5 


callp,nn 


if s=0 

[.sp-2] <-.pc/ ; [.sp- 1] ^-.pc^ 
.sp<— .sp— 2;.pc<— nn 




11 110100 
<— nn/ — ► 
*— nn h — > 


F4 


3 


3 
5 


callm,nn 


if S=l 

[.sp-2]<-.pQ;[.sp-l]*-.pch 
.sp«— .sp— 2;.pc<— nn 




11 111 100 

<— nn/ — ► 
<— nnh — ♦ 


FC 


3 


3 
5 
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flags 




- K 










s Z H % N c 


76 543 210 


Hex 


B 


C 


ret 


.pc/«— [.sp];.pcfc<— [.sp+l];.sp<— .sp+2 




11001001 


C9 


1 


3 


ret nz 


if z=0 

.pci<-[.sp];.pcfc<— [.sp+l];.sp<— .sp+2 




1 1 nno nnn 

1 1 UUU uuu 


CO 


1 


1 
3 


ICl Zi 


if z=l 

.pc/4-[.sp];.pc/ l <-[.sp+l];.sp<-.sp+2 




1 1 nni nnn 

1 1 UU 1 uuu 


C8 


I 


1 

3 


ret nc 


if c=0 

.pQ<— [.sp];.pch<— [.sp+l];.sp<— .sp+2 




iinin nnn 
1 1 uiu uuu 


DO 


1 


1 
3 


ret c 


if c=l 

.pcj<— [.sp];.pch<— [.sp+l];.sp<-.sp+2 




1 1 ni 1 nnn 

1 1 Ul 1 uuu 


D8 


I 


I 

3 


ret po 


if p / —0 

.pq<— [.sp];.pcfc<-[.sp+l];.sp«-.sp+2 




ill nn nnn 

1 1 1UU uuu 


EO 


I 


I 

3 


ret pe 


if p / —1 

.pc/<— [.sp];.pc^<— [.sp+l];.sp<— .sp+2 




1 1 mi nnn 
1 1 1U1 uuu 


J-JO 


1 


i 

3 


ret p 


if s=0 

.pc/<— [.sp];.pch<— [.sp+l];.sp<-.sp+2 




11 110 000 


F0 


1 


1 

3 


ret m 


if s=l 

.pci<— [.sp];.pcfc4— [.sp+l];.sp<— .sp+2 




11 111000 


F8 


1 


1 

3 


reti 


interrupt return 




11 101 101 
01001 101 


ED 
4D 


2 


5 


retn 


Non Maskable Interrupt return 




11 101 101 
01000101 


ED 

45 


2 


5 


brk k 


[.sp-2]<-.pc/;[.sp-l]<-.pc/ l 
.sp<— .sp— 2;.pc/^k;.pc/ J ^-0 




11 k/8 111 




1 


4 
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A.18 A£tS*^ 







flags 

S Z U%N C 




B 


C 


76 543 210 


Hex 


in .a,[n] 


.a*-[nj 




11011011 
<— n — > 


DB 


9 
Z 


Q 
O 


in r,[.c] 


r<_[ n\ 

r<— [xj 


| | 0 P 0 • 


11 101 101 
01 r 000 


ED 


o 
z 


9 
0 


m . i, [«cj 


[.cj 


I I 0 P 0 • 


11 101 101 
01 110000 


ED 

/ U 


9 
z 


Q 
O 


in 

[.hl++],[.c] 


[.nij< — [.CJ D< — . D — 1 

.hl<— .hl+l 


? 1 ? ? 1 • 

*1 


11 101 101 
10 100010 


ED 

A 9 
/\Z 


9 
z 


1 


m 

[.hi— ],[.c] 


[.nij < — [.cj , . d< — . D — i 
.hl<— .hl-l 


? 1 ? ? 1 • 

*1 


11 101 101 
10 101 010 


ED 

A A 


9 
z 


1 

ft 


mm 


repeat; [.hi] < — [.c];.b-< — .b — 1 
.hl<-.hl+l;until .b=0 


? 1 ? ? 1 • 


11101101 

1 n 1 1 a r\i n 

10 1 10 010 


ED 

DO 
JDZ 


9 


I 

-i 

3 


inm 

[•hi— ],[.c] 


repeat; [.hi] < — [.c] ].h< — .b — 1 
.hl<-.hl-l;until .b=0 


? 1 ? ? 1 • 


11 101 101 
i n 1 1 1 m n 

1U ill U1U 


ED 
RA 


9 
z 


3 


UUl 1 III , .Ct 


[nj<— .a 




11010011 
«— n — * 


D3 


2 


3 


out [.c],r 






11 101 101 
01 r 001 


ED 


2 


3 


out 

[•c],[.hl++] 


[.c]^-[.hl];.b^-.b-l 
.hk-.hl+l 


? 1 ? ? 1 • 

*1 


11 101 101 
10100011 


ED 

A3 


2 


4 


out 

[.c],[.hl— ] 


[.c]<-[.hl];.b*-.b-l 
.hl«-.hl-l 


? 1 ? ? 1 • 

*1 


11 101 101 
10101011 


ED 
AB 


2 


4 


outm 

[.c],[.hl++] 


repeat; [.c]*— [.hl];.b«— .b— 1 
.hl<-.hl+l;until .b=0 


? 1 ? ? 1 • 


11 101 101 
10110011 


ED 
B3 


2 


4 
3 


outm 

[.c],[.hl— ] 


repeat; [.c]<— [.hl];.b<— .b— 1 
.hl«-.hl-l;until .b=0 


? i ? ? i « 


11 101 101 
10111011 


ED 
BB 


2 


4 
3 



*l.b-l=0<7)t § 1 % ffelio 
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APPENDIX R80Q ^>XF^y 



3 >< 



A.i9 cpu vm 







flags 


y}-^:7 - 


- K 










S Z H % N C 


76543210 


Hex 


B 


c 


adi .a 


adjust to decimal 


I I I P • I 


00100111 


27 


1 


] 


not .a 


.a<-NOT .a 


• • 1 • 1 • 


00101 111 


2F 


1 


I 


neg .a 


.a^NOT .a+1 


I I I V 1 I 


11 101 101 


ED 


2 


2 








01000100 


44 






note 


c^-NOT c 


• • ? • o t 


00111 111 


3F 


1 


1 


setc 


o-l 


• •0*01 


00110111 


37 


1 


1 


nop 


NO operation 




00 000 000 


00 


1 


1 


halt 


HALT 




01 110110 


76 


1 


2 


di 


IFF<-0 




11 110 011 


F3 


1 


2 


ei 


IFF<-1 




11 111011 


FB 


1 


1 


im 0 


interrupt mode 0 




11 101 101 


ED 


2 


3 








01000110 


46 






im 1 


interrupt mode 1 




11 101 101 


ED 


2 


3 








01010110 


56 






im 2 


interrupt mode 2 




11 101 101 


ED 


2 


3 








01011 110 


5E 







I/O *- t- 57 

22 

T Y'VX 48 

7 FVX^'X 48 

4 >? — V—7, Ill 

httft 95 

ADSR 133 

SEC AM Ill 

SRAM 50 

NTSC 110 

FM-BIOS 139 

MSX-Engine 17 

MSX-JE 72 

MSX-MUSIC 131 

MSX <7>ffl& 62 

x>-<d-7° 133 

OPLL YM2413 131 

OPLL \*y4'<— 156 

131 

%m/4X 133 



mft^ntfubmizfttztitzMsx 62 

ftgg BIOS 62 

rom tm 2i 



W¥?7~7 — K 77 

»*T*X h*-K 77 

SI* 74 

134 

*fJt 99 

U 7— • ^^u-^ 7 - 137 

*u (K) 48 

*E^(< ttv*)tt 132 

3 v > Fl/yX^- 92 

3 > h p-ZH/^X^- 92 



ROM 52 

^t>7°ij y^S/^-felMlf- 130 

CPU 48 

99 

JIS 3 - K 74 

yXrANv- 20, 27 

yXrA7-?xiJ7 61 

/7 h JIS a — K 74 

16 itft 48 

±!£tt 50 

&dut mm 9 a* ii4 

jfc^Fflfffe* Ill 

Xr-n^/x;- 92 

x _ yN °__^ >^°-X 113 

Xo 7 F te^SS 55 

jESift 132 

74 

V7^x7X^7? 78 



1_ 

9 in 

¥8S*£* 72 

TAND 106 

D/A 3 9 — 20 



MJ1 189 

DRAM <7)-<- ^7 7-fcX 24 

DRAM -t - K 22 

TC9769 17 

T'V XftfhhfrU l 62 

7^x^7-^x1)7 61 

T—9'*K 48 

|5]fflm^ 110 

2 ii& 48 

<r> i r o 133 

y > • 4 vy-w-x in 

0 

BIOS 57 

h (byte) 48 

PAL Ill 

74 

48 

PSG 130 

tf-y h (bit) 48 

fcT-y h 4 79 

b'rt RAM (VRAM) 50 

Vf* RAM W» 62 

h'f* 'T S S?<<X 113 

VDP a-?> V 95 

VDP tfO^E- K 82 

77^ 121 

•fu^y^f)\y • W> Y • ~J — 9 — 130 

Basic Input Output System 57 

i> 51 

ifs-X^-Vm 20 



"7 

v^DV7F §S^3— K 74 

•wuf- • X**r> ■ — y- Ill 

98 
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ROM 52 

/ A > / ^ U - 50 

y^'J --v. y /N°- 22 

€7^ 113 

v U — ^ — • t^U — ?- 137 

USRfWft 119 



RAM 50 

•J XAf 137 

'J -fe 7 Uf-^X 22 

^XSS^^ 72 

ROM 50 
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